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atisfactory water shecding for drinking cyip or liquid container stock 
> is only one of the many advantages you c:: gain by using Hercules 
Paracol®, wax and wax-tesin emulsions for pape. ana hoard. 

A large selection of these versatile emulsions is availabe and eachemul- 
sion is tailor-made to meet specific requirements, They are used to im- 
prove sizing, printabili:y, and creasing and bending properties of various 
grades of paper and boar : 

Other improved p;operties gained through the use of “Paracol” are 
reduced surface friction, reduced curl, and laying of fuzz. A large and ex: 
perienced Technica, Service staff is available to show you how ‘‘Paracol’’ 
can best work for you. Sunt your nearest Hercules sales office. 
HERCULES POWDER COMPANY 967 King Street, Wilmington,| Delaware 
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* * * You get whiter, better pulps and papers with BEcco 


bleaching processes. 


BECCO processes have been developed to make the most efficient 
use of the bleaching qualities of BEcco Hydrogen Peroxide. 
Becco Hydrogen Peroxide 50% is a safe, mild, fully effective 


bleaching agent. 


Years of research, years of successful field experience with users 
of BEcco processes and BEcco Peroxygen chemicals . . . 
laboratory and pilot plant facilities at our plant in Buffalo... 


make BEcco a leader in the field of pulp bleaching. 


Important to you . . . the active cooperation of BECco 


representatives . . . specialists in pulp bleaching processes. 


Let us know if they can be of help. 
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Among users of BECco Peroxygen Chemicals and BEcco 
bleaching processes are: St. Regis Paper Co., Escanaba 
Paper Co., Diamond Match Co., Blandin Paper Co., Finch, 
Pruyn & Co., Inc., Westminster Paper Co., Ltd. 


BECCO SALES CORPORATION 
Sales Agent for Buffalo Electro-Chemical 


Company, Inc., Buffalo 7, N. Y. ese 


Buffalo + Boston + Charlotte * 
Chicago + New York * Philadelphia 


ee ee ee power 


BECCO SALES CORPORATION, Buffalo 7, N. Y. 
Please send me literature on: 


(P22) iasree BECCO COLD STEEP BLEACHING PROCESS * 
(Pelli) vreceses Pulp Bleaching with Hydrogen Peroxide 

(P=3))sesssene Peroxide De-inking 

(P24) vcseesze Glassine Bleaching 

(B25) Seeeees BECCO Laboratory Bleaching Methods 
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All roads 
lead to 
Hamilton, Ohio 


Once upon a time “‘all roads led to Rome” 
for there was centered all responsibility for the 
government of The Roman Empire. 


Today, in the better judgment of many a paper maker, 
all roads lead to Hamilton, Ohio, 

where ‘‘everything for the paper mill’ can be obtained 
through The Black-Clawson organization. 


It pays to center the purchase of paper mill equipment 
at one point: 


@ Greater assurance of smooth and perfect operation 
of every machine in the entire mill. 


@ Just one company to hold responsible for anything 
that may not operate perfectly 


—no opportunity for one supplier to lay blame on 
another for performance failures. 


@ Better coordinated delivery schedule—equipment 
arriving in the order erection crews want it to arrive. 


As you plan that new mill er the 

modernization of that older mill, keep the above in mind. 
See that “all roads" lead to Hamilton 

and benefit accordingly. 


EVERYTHING FOR THE PAPER MILL 


THE BLACK-CLAWSON CO., Hamilton, Ohio 


Divisions: SHARTLE BROS. MACHINE CO., MIDDLETOWN, OHIO 


DILTS MACHINE WORKS, FULTON, NEW YORK 


B-C International, Ltd., 16 Catherine Place, Victoria, London $.W.1, England 
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In the 12-month period ending 
October 3 1st, 1950, leading pulp Tons of New 
and paper mills in virtually every 


part of the country (see list) -F Recovery Unit Capacity 


have selected C-E Recovery 


Units for new plants and expan- 0 rde red In | 2 mo Nn th § 


sion of existing facilities having 


¢ 


an aggregate daily capacity of 


2246 tons. Individual units range 


in capacity from 150 tons to the 


largest yet ordered. B-450 


Peete 


4 Oo. \nc. 
ennsylvania C : 


New York &P Pa. 


Johnsonburg, 
; Potlatch Forests, Inc. 
Lewiston, Idaho 


an 

International Paper eis y 
Southern Kraft Divisto 
Moss Point, Miss. 


ibre Go: 
° Paper & Fi 

he Champion 
ue Canton, N. C- 


Riegel-Carolina Corporation 
Acme, N. ©: 


Mead Corporation 
Chillicothe, Ohio 


St. Regis Paper Company 
Tacoma, Washington 


oration 


Corp 
bcbg ¢, Canada 


La Tugue, Quebe 


COMBUSTION ENGINEERING — 
SUPERHEATER, INC. 


ee 
200 Madison Avenue e New York 16, N. Y. 


PRODUCTS FOR THE PAPER INDUSTRY INCLUDE RECOVERY UNITS, STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; ALSO PRESSURE VESSELS 
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A PRODUCT OF [ye BROWN 


Brown Company's extensive timber 
holdings give assurance— growing 
assurance —that manufacturers 
will always be offered a dependable 
supply of the finest pulp, either 
from hardwood or softwood. 
For nearly a century, Brown Company's 
vast resources have provided security 
for its customers. And definite planning 
for future growth assures you that 
you will continue to get the materials 


you need—when you need them. 


PQuarinyy 


ompany 
Berlin, NEW HAMPSHIRE 


GENERAL SALES OFFICES: 
500 FIFTH AVENUE, NEW YORK 18, N.Y. 


Branch Sales Offices: 


Portland,Me.,Boston,Chicago, St. Louis,San Francisco, Montreal 


SOLKA & CELLATE PULPS e« SOLKA-FLOC « NIBROC PAPERS 
NIBROC TOWELS « NIBROC KOWTOWLS « BERMICO SEWER 
PIPE, CONDUIT & CORES *« ONCO INSOLES « CHEMICALS 


| Reflecting the qual 
Lodding Oscillating Supercalender Doctors 


Lodding Engineering Corporation, Worcester, Massachusetts 
Represented by W. E. Greene Corporation, 


Woolworth Building, New York. 
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V Detailed knowledge of paper making .. . 
the result of a long and close association with the industry. 
SOLVAY has served the paper industry longer than any other 
alkali manufacturer! 


¢ quality paper-making chemicals... 
dependable quality that assures you of chemical materials to 
meet your production specifications. 


VA specialized Technical Service .. . 
not just specialists in alkalies, but experts in paper-making! 
SOLVAY Technical Service is at your service—to help solve 
production problems; and to help prevent them. 


V Warehouses and stock points everywhere ... 
a nationwide group of supply points (backed by three manu- 
facturing plants) that reduces the delivery problem to a mini- 
mum, keeps your production running smoothly. 


SOLVAY SALES DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
BRANCH SALES OFFICES: 


Boston ¢ Charlotte * Chicago * Cincinnati ¢ Cleveland * Detroig * Houston 
New Orleans * New York ¢ Philadelphia ¢ Pittsburgh * St. Louis * Syracuse 


OLV4 Chemicals for the Paper Industry 


ngeeF LIQUID CHLORINE 
Alkalies Chemicals CAUSTIC SODA 
SODA ASH. 


“? 


oda Ash » Gaustie’Soda ° Caustic Potash « Chlorine » Potassium Carbonate « Calcium Chloride + Sodium Bicarbonate + Specialty Cleansers ¢ Sodium Nitrite 
lytron « Ammonium Bicarbonate + Para-dichlorobenzene + Ortho-dichlorobenzene » Monochlorobenzene « Methanol « Ammonium Chloride « Formaldehyde 
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TAPPI Annual Meeting Program ) 


Commodore Hotel, New York, N. Y., February 19-22, 1951 


eee 


MONDAY, FEBRUARY 19, 1951 


10:00 a.m. First General Session (East Ball Room) 


A. E. Bachmann, President of TAPPI, Missisquoi Corp., Cheldon 
Springs, Vt., Chacrman 


if Secretary’s Report, by R. G. Macdonald. 

2. President’s Address, by A. E. Bachmann. 

3. Report of Tellers Committee. 

4. Report of Joint Text Book Committee, by J. N. Stephen- 
son. 

5. ‘Chemical Engineering Unit Operations in the Pulp and 
Paper Industry,” by W. L. Badger, Consulting Chemi- 
cal Engineer, Ann Arbor, Mich. 

2:00 p.m. Committee Meetings (Grand Ball Room) 


All committee meetings will be held in the Grand Ball Room 
unless otherwise indicated. Any member of the Association 
may attend any committee meeting. If you are not at pres- 
ent a member of a committee please introduce yourself to the 
Chairman of the committee that interests you and in whose 
work you would like to participate. 


Research Development Division (Grand Ball Room) 


Fundamental Research Committee—H. F. Lewis, Chairman 
Statistics Committee—T. A. Pascoe, Chairman 
Microbiological Committee—R. F. De Long, Chairman 
Patents Committee—Frank Makara, Chairman 


Industrial Division (Grand Ball Room) 


Vocational Education Committee—B. FE. Lauer, Chairman 

Nonfibrous Raw Materials Committee—E. N. Poor, Chairman 

Water Committee—A. S. Erspamer, Chairman, 

Fibrous Agricultural Residues Committee—S. I. Aronovsky, 
Chairman 

Structural Fibrous Raw Materials Testing Subcommittee—E. M. 
Jenkins, Chairman 

Structural Fibrous Finished Products Testing Subcommittee— 
Emile Frederick, Jr., Chairman 


Converting and Consuming Division (Room B-C) 


Containers Committee—H. T. Barker, Chairman 

Graphic Arts Committee—F. D. Elliott, Chairman 

Coating Committee—J. H. Heuer, Chairman 

Wet Strength Committee—K. W. Britt, Chairman 

Resin Analysis Subcommittee—W. A. Schenk, Chairman 

Cellulosic Materials Subcommittee—F. A. Simmonds, Chairman 

Plastics in Paper Converting Subcommittee—R. T. Nazzaro, 
Chairman 

Fabrication and Structural 
Straka, Chairman 

Plastics Committee (3:30 p.m.)—E. C. Jahn, Chairman 


Products, Subcommittee—C. J. 


Pulp Manufacture Division (Grand Ball Room) 


Alkaline Pulping Committee—Henry Vranian, Chairman 
Mechanical Pulping Committee—F. W. O'Neil, Chairman 
Chemical Products Committee—A. Pollak, Chairman 

Pulp Purification Committee—W. D. Harrison, Chairman 


Paper Manufacture Division (Grand Ball Room) 


Preparation of Papermaking 

_ Thomas, Chairman 

Papermaking (Cylinder) Committee—J. J. Harrison, Chairman 
(Room Ii) 

Papermaking (Fourdrinier) Committee—N. R. Phillips, Chair- 
man 


Materials Committee—J. J. 
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Testing Division (West Ball Room) 


Nonfibrous Materials Testing—J. P. Casey, Chairman 

TAPPI-ASTM Joint Committee on Petroleum Wax—A. M. 
Heald, Chairman ; 

Pulp Testing Committee—L. V. Forman, Chairman 

Optical Properties Committee—A. H. Croup, Chairman 

Microscopy Committee—C. EK. Brandon, Chairman 

Paper Testing Committee—A. K. Warner, Chairman 


. 


Packaging Materials Testing Committee—L. E. Simer|, Chairman 


Chemical Methods Committee—A. 8. O’Brien, Chairman 
Container Testing—W. J. Balster, Chairman (Room F) 


Engineering Division (Room A) 


Steam and Power Committee—C. J. Sibler, Chairman | 

Materials Handling Committee—A. P. Schnyder, Chairman 

Drying and Ventilating Committee—M. L. Barker, Chairman 

Engineering Research and Machine Design Committee—J. D. 
Lyall, Chairman (Also luncheon meeting 12:30 p.m. Room I) 

Mill Design and Economic Aspects Committee—R. A. Packard, 
Chairman 

Hydraulics Committee—Kkx. J. Mackenzie, Charrman 

Mill Maintenance and Materials Committee—H. F. Parker, 
Chairman 

Electrical Engineering Committee—A. S. Goodrich, Chairman 

Chemical Engineering Committee—J. R. Lientz, Chairman 

Data Sheets Committee—H. J. Perry, Chairman 


TUESDAY, FEBRUARY 20, 1951 


9:15 a.m. Water (Grand Ball Room) 

A.S. Erspamer, P. H. Glatfelter Co., Spring Grove, Pa., Chairman 

Symposium on White Water and Waste Treatment 

1. “Waste Water Disposal Program at Scott Paper Co.,” by 
David R. Wadleigh, Scott Paper Co., Chester, Pa., and 
L. G. Simons, Chas. T. Main, Inc., Boston, Mass. 

2. “The Bird-Gibbs Flotation Saveall,” by Sven Fahlgren, 
Bird Machine Co., So. Walpole, Mass. 

3. “Pennsylvania Standards for Water,’ by J. R. Hoffert, 
Chief Engineer, Commonwealth of Pennsylvania, Dept. 
of Health, Sanitary Water Board, Harrisburg, Pa. 

4, “Experimental Chemical Treatments for Kraft Mill 
Waste,” by William Moggio, National Council for 
Stream Improvement, New York, N. Y. 

5. “Correlation of B.O.D. and Chemical Tests on Indus- 
trial Kffluents,” by K. G. Chesley, R. W. White, and 
R. V. Hogg, Jr., Crossett Paper Mills, Crossett, Ark. 


9:13 a.m. Structural Fibrous Materials (Room B-C) 


John F. Campbell, Flintkote Co., Meridian, Miss., Chairman 
1. “Light Reflection Measurements as Related to Decora- 
tive Insulation and Acoustical Products,” by Richard 
5. Hunter, Henry A. Gardner Laboratory, Bethesda, 

Md. 

2. “ Preservation of Insulating Wallboard Against Decay 
and Insect Attack,” by E. A. Behr, A. D. Chapman 
Co., Memphis, Tenn. 

3. “Insulation Board Products and Their Relation to Vari- 
ous Building Codes,’”’ by Charles Gray, Insulation 
Board Institute, Chicago, III. 

4. “Trends in the Insulation Board Industry,” by J. O. 


Burton, Minnesota & Ontario Paper Co., Interna- 


tional Falls, Minn. 
5. “Flame-Resistant Surface Insulation Board and Meth- 
ods of Test,” by J. J. Perot, Whippany, N. J. 
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Merfenelopes 


FOR SLIME CONTROL 


Cleans Pipes 
Kills Bacteria 
Reduces Washups 


Cuts Slime Rejects 
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6. ‘Report on Insulation Board Institute Technical Com- 
mittee Activities and Problems,” by E. M. Jenkins, 
Johns-Manville Corp., Manville, N. J. 

“Report on Progress of Finished Products Testing Sub- 
committee and Future Program,” by Emile Frederick, 
Jr., Celotex Corp., Marrero, La. 

8. “Report on Progress of Raw Materials Testing Sub- 
committee and Future Program,” by E. M. Jenkins, 
Johns-Manville Corp., Manville, N. J. 

9. Discussion of Freeness Testing and Test Board Forma- 
tion, by a member of the Raw Materials Testing Sub- 
¢ ommittee. 

10. Business Meeting and Discussion of Committee Pro- 
gram for the Current Year. 


~I 


9:15 a.m. Plastics (West Ball Room) 
i. C. Jahn, New York State College of Forestry, Syracuse, N. Y., 
Chairman 

1. “Configuration and Structure of Cellulose Xanthate,”’ 
by C. Y. Chen, Ralph Ek. Montonna, and C. 8. Grove, 
Jr., Syracuse University, Syracuse, N. Y. 

2. “The Bonding Strength of Certain Adhesives on Liner 
Board,” by Geoffrey Broughton and Ernest R. Kaswell, 
Fabric Research Laboratories, Boston, Mass. 

3. “The Use of Redwood Plastic Pulps in Paper-Base Lam- 
inates,” by T. A. Howells, Institute of Paper Chemistry, 
Appleton, Wis. 

4. “Latex Coating,’ by Elmer K. Stilbert, Dow Chemical 
Co., Midland, Mich. 


9:15 a.m. Alkaline Pulping (East Ball Room) 
Henry Vranian, Chesapeake Corp. of Virginia, West Point, Va., 
Chairman 
1. ‘Recausticizing in the Southeast,’ (Including § 
tical Operating Suggestions) by Irwin W. 
The Dorr Co., Atlanta, Ga. 
2. “The Properties of High Yield Kraft Pulps Produced at 
Bathurst,” by J. McK. Limerick, Bathurst Power and 
Paper Co., Ltd., Bathurst, N. B. 
3. “Rate of Beating of Pre-Refined Kraft Pulps,” by H. 
Wyatt Johnston, Sutherland Refiner Corp., Montreal, 
P. Q., and W. C. Lodge, Pulp and Paper Research 
Institute of Canada, Montreal, P. Q. 
4. “Further Studies on the Alkaline Pulping of Scrub-Oak,” 
by Wilham J. Nolan, University of Florida, Gaines- 
ville, Fla. 
5. ‘Redwood as a Potential Source of Pulp,” by Harry F. 
Lewis, Institute of Paper Chemistry, Appleton, Wis. 
6. “Some Factors Influencing Color Reversion in Bleached 
Secondary Fiber,” by J. J. Forsyth, International Paper 
Co., Niagara Falls, N. Y. 

“Odor Elimination in a Sulphate Pulp Mill,” by P. 
Ghisoni, G. Bozza, and P. Colombo, Vita Mayer & Co., 
Milano, Italy (By title). 


Some Prac- 
Johnston, 


“I 


9:15 a.m. Paper Making (Fourdrinier) (Room A) 
Noel R. Phillips, Champion Paper and Fibre Co., Canton, N. C., 
Chairman 
Round-Table 
@urew 


Discussion of ‘Paper Defects—Cause and 
(Attendance by Invitation.) 


2:00 p.m. Corrugated Containers (West Ball Room) 
F, D. Long, Container Corp. of America, Chicago, Ill., Chairman 
Panel Session on “Manufacture, Inspection and Testing of 
Weatherproof Corrugated Board.” 

1. “‘New Developments in Starch Adhesives,”’ 
linger, Penick & Ford, Ltd., 
Moderator of Panel. 

2. “Starch Urea Adhesives, 
Refining Co., 


by J. BE. Kil- 
Ine., Cedar Rapids, Iowa, 


” by E.S. Gantt, Corn Products 
Argo, Ill. 


3. “PVA Adhesives,” by E. G. Boyce, Grasselli Div., E. 1. 
du Pont de Nemours & Co., Inc., Cleveland, Ohio. 

4. “Silicate Adhesives,’ by Robert Kreyling, Philadelphia 
Quartz Co., Philadelphia, Pa. 

5. “Commercial “Testing,” by C. J. Zusi, Container Labora- 
tories, Inc., Chicago, Il. 

6. “Quarter master Inspection and Tests,” by Capt. R. E. 
Willits, Philadelphia Quartermaster Depot, U. 5. 
Army, Philadelphia, Pa. 

7. “Production of Corrugated Board,” by J. J. Koenig, 
Gaylord Container Corp., St. Louis, Mo. 

8. “Study of Containers Used in Export,” by M. Young, 
Maritime Association of the Port of New York, New 
Now's, ING NE 

2:00 p.m. Vocational Education (Grand Ball Room) 

B. E. Lauer, University of Colorado, Boulder, Colo., Chairman 

A. Recruiting of College Graduates 

1. “Problems of the Recruiting Agent,” by Dwight 


Durham, E. I. du Pont de Nemours & Co., Inc., 
Wilmington, Del. 


2. “Problems of the University Placement Director,” by _ 


Gordon Sikes, Princeton University, Princeton, 
Need, 


B. Assimilation of the Technical Graduate Into the Industry 


la. “Through an Interview and Formal Training Pro- 


gram” 
(Industries’ View), by Robert Ralston, General _ 
Electric Co., Schenectady, N. Y. 
lb. (New Himployce. s View), by Thomas Bink, General _ 
Electric Co., Schenectady, N. Y. 
2. “Through a Short Formal Training Program,” by 
O. A. Greiner, American Cyanamid Co., New York, 
NEY. 
3. “Through Immediate Job Responsibility” 
(Industries’ View), by E. L. Gibson, Carbide & 
Carbon Chemicals Corp., New York, N. Y. 
(New Employee’s View), by Seymour Rose, Na-_ 
tional Adhesives Co., New York, N. Y. 


2:00 p.m. Fundamental Research (Room B-C) 


Harry F. Lewis, Institute of Paper Chemistry, Appleton, Wis., 
Chairman 
1. ‘Mechanical Behavior of Paper, Part I,” by Geoffrey 
Broughton, and N. A. Matlin, Lowell Textile Institute, 
Lowell, Mass. 


2. “Sorption of Water-Soluble Cellulose Ethers by Cellu- | 


lose,’”’ by Ellsworth Shriver, Institute of Paper Chem- 
istry, Appleton, Wis. (Mr. Shriver is now with the 
Mead Corp., Chillicothe, Ohio.) 
3. “The Mechanism of Fiber Bonding,” by W. S. Wilson, 
‘Monsanto Chemical Co., Everett, Mass. 


4. “The Effect of Urea and Related Compounds on the Me- 


chanical Properties of Paper,’ by Henry D. Fisher, 
Institute of Paper Chemistry, Appleton, Wis. (Mr. 
Fisher is now with the Scott Paper Co., Chester, Pa.) 
5. “Paperboard Drying” (Investigation by Means of an Ex- 


perimental Drying Machine), by Stanley F. Smith and — 


B. W. Atwood, St. Anne’s Board Mill Co., 
England (By title). 

6. “Determination of Iron in Wood and Wood Pulp,” by 
R. M. Kingsbury, Forest Products Laboratory, Madi- 
son, Wis. (By title). 


2:00 p.m. Paper Making (Fourdrinier) (East Ball Room) 


Noel R. Phillips, Champion Paper & Fiber Co. , Canton, N. C., 
Chairman 


Symposium on “Fourdrinier Wet-End Variables.” 


Bristol, 


1. “Shes,” by Paul Boronow, Valley Iron Works, Appleton, 


Wis. 
2. “Paper by B. L. Kassing, Nekoosa-Edwards Paper Co., 
Port Edwards, Wis. 
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Almost a century of experience lies behind the de- 
sign and manufacture of Farrel paper mill equip- 
ment. The company was one of the first to make 
chilled iron rolls in the United States and pioneered 


in making rolls for paper mills. 


Today, the world’s largest specialty roll shop is 
located at the Farrel plant in Ansonia, Connecticut, 
which also has complete, modern foundry facilities, 
and machine and erecting shops for producing the 


following products for paper mills: 


ROLLS — Farrel rolls are furnished in sizes from 
5” ta 72” in diameter and up to 312” face length. 
They are made of various metals and metal alloys to 
suit different paper mill requirements. Send for 
Bulletin 116. 


CALENDERS — Farrel paper-machine calenders can 
be made with rolls in any face length up to 312”. 
Board calenders are also available in a wide range 
of sizes, designed to suit your requirements. Bulletin 
117 describes both types. 


ROLL CALIPERS — Farrel roll calipers provide the 
quickest and most accurate means of checking roll 
diameter and crown, either when the roll is in 
or out of the grinder. They are made in five sizes 
for rolls from 4” to 50” in diameter. Write for 
Bulletin 112. 


ROLL GRINDERS — Farrel two-wheel roll grind- 
ers, incorporating the exclusive swing-rest principle 
and equipped with the Farrel patented crowning 
device, are available in two sizes for roll diameters 
up to 32” and 42”, any length required. Detailed 
description contained in Bulletin 118. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT 


Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Akron, Chicago, 
Los Angeles, Houston 


TAPP! 


FARREL-BIRMINGHAM COMPANY, INC. 

Ansonia, Connecticut 

Please send me, without cost or obligation, a copy of the 

bulletin checked below: 
....Bulletin 116 ““FARREL ROLLS FOR PAPER MILLS” 
....Bulletin 117 ‘‘FARREL PAPER-MACHINE AND BOARD CALENDERS” 
...- Bulletin 112 ‘“FARREL INDICATING CALIPER” 

. Bulletin 118 ‘‘FARREL TWO-WHEEL, SWING-REST ROLL GRINDERS’ 
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WEDNESDAY, FEBRUARY 21, 1951 
9:15 a.m. Statistics (Room B-C) 
T. A. Pascoe, Nekoosa-Edwards Paper Co., Port Edwards, Wis., 
Chairman 

1. “Statistical Techniques in Maintenance of Testing Instru- 
ments,” by W. Edmund Patte, E. B. Eddy Co., Hull, 
P..Q. 

2. “Case Studies in the Application of Industrial Statistics 
to Papermaking,’ by Charles A. Bicking and Richard 
T. Trelfa, Hercules Powder Co., Wilmington, Del. 

3. “Sampling Plans,’”’ by Geoffrey Broughton and M. Ken- 
nedy, Lowell Textile Institute, Lowell, Mass. 

4. “Nomographic Assistance in Statistical Calculations,” 
by W. E. Patte, E. B. Eddy Co., Hull, P. Q. 

5. “The Calculation of Mullen,” by Edward R. Hoffman, 
Hammermill Paper Co., Erie, Pa. 


9:15 a.m. Chemical Engineering (West Ball Room) 
J. R. Lientz, Union Bag & Paper Corp., Savannah, Ga., Chairman 
1. ‘An Industrial Lecture Program for Students of Chemical 
Engineering,” by Lyle C. Jenness, University of Maine, 
Orono, Me. 
2. Symposium on Digester Construction and Operation 
a. ‘Factors Influencing Service Life of Brick Linings 
in Sulphite Digesters,”’ by Beaumont Thomas, 
Stebbins Engineering & Mfg. Co., Watertown, 
IN, We: 
b. “Corrosion Studies in Sulphate Digesters,”’ by 
M.A. Scheil, A. O. Smith Corp., Milwaukee, Wis. 
ce. “The Effect of Silica on Digester Corrosion,” by 
J. C. Hair and A. W. Duskin, Crossett Paper 
Mills, Crossett, Ark. 
d. ‘Progress Report on the Activities of the Digester 
Corrosion Subcommittee,” by H. O. Teeple, In- 
ternational Nickel Co., New York, N. Y. 


9:15 a.m. Wet Strength (Room A) 
Kx. W. Britt, Scott Paper Co., Chester, Pa., Chairman 

1. “The Role of the Hemicelluloses in the Mechanism of Wet 
Strength,” by M. N. Fineman, Rohm & Haas Co., 
Philadelphia, Pa. ; 

2. “The Mechanism of the Improvement of Wet Strength of 
Paper by Polyethylenimine,”’ by Paul A. Trout, Insti- 
tute of Paper Chemistry, Appleton, Wis. (Mr. Trout is 
now with the American Box Board Co., Filer City, 
Mich.) ; 

3. “Factors Affecting Retention and Efficiency of Wet- 
Strength Resins,” by Representative of American 
Cyanamid Co., Stamford, Conn. 

4. “The Rate of Wet Strength Development in Neoprene- 
Containing Papers,” by G. C. Wheeler, A. M. Borders, 
G. R. Sears, and J. W. Swanson, Institute of Paper 
Chemistry, Appleton, Wis. 

5. “Super-Wet Strength by the Beater Addition Process,”’ 
by Francis H. Snyder, L. Spiwak, and A. E. Moyer, 
Snyder Chemical Co., Bethel, Conn. 

3. Panel Discussion on “Practical Aspects of Wet-Strength 
Paper Manufacture.” 


oa 


9:15 a.m. Preparation of Papermaking Materials (East 
Ball Room) 
F. 8. Klein, Byron Weston Co., Dalton, Mass., Chairman 

1. “The Influence of Temperature During the Beating Proc- 
ess,” by O. K. Ronning, E. D. Jones & Sons, Inc., 
Pittsfield, Mass., and C. E. Libby, New York State 
College of Forestry, Syracuse, N. Y. 

“Description and Action of the Morden Slush-Maker 
Pulper,”” by R. Burke Morden, Morden Machines Co., 
Portland, Ore. 

3. “Pulping of Waste Papers and Pulp in the Dynopulper,” 

by G. A. Peterson, Rice Barton Corp., Worcester, 
Mass. 


to 


4. “The Bird-Gibbs Clarifiner,”’ by Sven Fahlgren, Bird 
Machine Co., So. Walpole, Mass. 

5. ‘The Sandy Hill Peppy Peeler,” by Douglas Philbrook, 
Northeast Pulpwood Research Center. 

6. “Apparatus for Beating Paper Pulp by Crushing BF ibers 
Without Friction,’ by P. Centerick, Papeteries de 
Belgique, Duffel, Belgium (By title). ; 


2:00 p.m. Microbiological (Room B-C) 

R. F. De Long, Marathon Corp., Rothschild, Wis., Chairman 

1. “Relation of Red Slime to General Paper Mill Slime 
Control,” by J. R. Sanborn, National Aluminate Corp., 
Chicago, Ill. 

2. “A New Method for Detecting Slime in Pulp and Paper 
Mills,” by Stanley J. Buckman and Virginia Hening- 
ton, Buckman Laboratories, Memphis, Tenn. 

3. “Pink Slimes in Paper Mills—Identification and Control 
of Causative Organisms,” by John W. Appling, N. Jean 
Ridenaur, and Stanley J. Buckman, Buckman Labora- 
tories, Memphis, Tenn. 

4. Paper by Ernest Reed, Syracuse University, Syracuse, 
NYS ; 

5. Paper by Representative of the Dow Chemical Co., Mid- 
land, Mich. 


2:00 p.m. Acid Pulping (West Ball Room) 

John M. McEwen, Pulp Div., Weyerhaeuser Timber Co., Everett, 

ash., Chairman 

1. ‘Commercial Sulphite Experience With Ammonia Base,”’ 
by L. A. La Fond and W. F. Holzer, Crown Zeller- 
bach Corp., Lebanon, Ore., and Camas, Wash., respec- 
tively. 

2. ‘Progress Report on the Magnesium Bisulphite Process in 
Operation at Longview, Wash.,” by C. E. Rogers, 
Babcock & Wilcox Co., New York, N. Y., and Svarre 
Hazelquist, Weyerhaeuser Timber Co., Longview, 
Wash. 

3. “Chemical Reaction Equilibria in Calcium and Magne- 
sium-Base Sulphite Recovery Systems,” by Roy P.: 
Whitney, Richard M. Elias, and Maleolm N. May, 
Institute of Paper Chemistry, Appleton, Wis. 

4. “The Program of the Sulphite Pulp Manufacturers’ 
League,” by Averill J. Wiley, SPMRL, Appleton, Wis. 

5. “The Determination of Solids in Sulphite Liquor,” by a 
Member of the Acid Pulping Committee. 


2:00 p.m. Paper Making (Cylinder) (East Ball Room) 
J. J. Harrison, Michigan Carton Co., Battle Creek, Mich., 
Chairman 

Panel Discussion on “Wet-End Problems and Operation of 
Cylinder Machines.” 

1. “Instrumentation and Control,” by A. T. Luey, Suther- 
land Paper Co., Kalamazoo, Mich. 

2. “Air Prevention and Elimination in Stock to the Vats,” 
by Representative of the Ohio Boxboard Co., Rittman, 
Ohio. 

3. “Wire Marks—Their Cause and Means of Elimination,” 
by Glen T. Renegar, Container Corp. of America, 
Manayunk, Pa. 

4. “The Mechanism of Stock Formation on a Cylinder,” by 
Frank Hollis, Alton Boxboard Co., Alton, Il. 


2:00 p.m. Fibrous Agricultural Residues (Room A) 
S. I. Aronovsky, Northern Regional Research Laboratory, Peoria, 
Ml., Chairman 

1. Paper on the Preservation of Straw. 

2. Paper on Bamboo, by Representative of the New York 
State College of Forestry, Syracuse, N. Y. 

3. “Mechano-Chemical Pulping—Reaction Rates,” by Rep- 
resentative of Northern Regional Research Labora- 
tory, Peoria, Ill. 

4. “Boxboard from Wheat Straw to Replace Wood Veneer in 
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In coatings and impregnants 


Here’s your hest buy 


Want to produce tough, flexible papers of high 

elongation and resistance to edge tear? Then 

investigate CHEMIGUM latex 245B—developed by 
Goodyear for use in beater impregnation. 


Looking for better printing papers? Then try 
making them with CHEMICUM latex 101A, 
the Goodyear latex that imparts smoother, 
glossier surfaces, better flex and wet-rub 
resistance, less “pick” on the press and 
less cure with changes in humidity. 


yERVTE BK 


Whichever CHEMICGUM latex you use, 
you'll find it gives you good mechani- 
cal stability, film forming and bind- 
ing ability and aging characteristics. 
It will prove to be compatible with 
other components of your coatings 
and impregnants. And above all 
—you’ll find high product uni- 
formity and relatively low cost 
characterize the Goodyear 
CHEMIGUM latices for the 

paper industry. 


PSE: WIA 
SEDER MO. BA-G82 


Write for samples for evalua- 
tion and for full details to: 


GOODYEAR 
CHEMICAL DIVISION 
AKRON 16, OHIO 


We think you'll like “THE GREATEST STORY EVER TOLD”’- Every Sunday — ABC Network Chemigum—T.M. The Goodyear Tire & Rubber Company, Akron, Ohio 


TrAPPI - January 1951 Vol. 34, No. 1 1A 


PQ SILICATE 
REACTED WITH 
ALUMINUM SULPHATE 


PQ Silicate is the paper-maker's friend (yours 

too as a consumer of paper). The precipitate it forms 
with aluminum sulphate catches in the fibres; keeps 

the short ones from escaping. This silicate size also 
increases retention of the clay and other fillers in the 
sheet — hence, improved quality and increased output, 
as much as 30 lbs. per ton. 


Can you use this principle in one of your processes to 
improve results or cut costs? Other reactions of 

PQ Silicates with hydrochloric acid, chlorine, hydrogen 
peroxide, calcium chloride, etc. may solve the -2 
problem for you. Get more data from 
PQ Silicate headquarters. 


Philadelphia Quartz Co. 
1141 Public Ledger Bldg. 
Philadelphia 6, Penna. 
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Wire-Bound Shipping Containers,” by E. C. Lathrop, 
T. R. Nafiziger, and Earl R. Stivers, Northern Re- 
gional Research Laboratory, Peoria, Hl. 

5. “Agricultural Residue Pulps—Crotalaria Pulps,” by A. J. 
Ernst, H. M. Sutcliffe, and S. I. Aronovsky, Northern 
Regional Research Laboratory, Peoria, Ill. 4 


THURSDAY, FEBRUARY 22, 1951 


9:00 a.m. Mechanical Pulping (Room B-C) 
F. W. O’Neil, New York State College of Forestry, Syracuse, 
N. Y., Chairman 

1. ‘Hydrogen Peroxide Bleaching of Chemical and Mechani- 
cal Pulps,” by R. L. McEwen, F. R. Sheldon, and 
D. H. Nelson, Buffalo Electro-Chemical Co., Inc., 
Buffalo, N. Y. 

2. ‘Peroxide Bleaching of Groundwood and Sulphite Pulps,” 
by R. A. Premo, Gould Paper Co., Lyons Falls, N. Ya 

3. “Color Removal of Process Water,” by J. H. Davidson, 
Minnesota & Ontario Paper Co., International Falls, 
Minn. 

4. “The Vibrotor Screen,”’ by Sven Fahlgren, Bird Machine 
Co., So. Walpole, Mass. 

5. “Effect of Recycling Spent Liquor in Semichemical Pulp- 
ing,” by E. L. Keller and J. N. McGovern, Forest 
Products Laboratory, Madison, Wis. (By title). 

6. “Poplar Growth and Its Utilization in Papermaking in 
Italy,’ by Representative of Cartiera Burgo, Torino, 
Italy (By title). 


9:00 a.m. Microscopy (Room A) 
C. E. Brandon, Howard Paper Mills, Inc., Dayton, Ohio, 
Chairman 

1. ‘Routine Fiber Analysis of Pulps, Papers and Paper- 
boards,” by Norval F. Wilson, Alton Box Board Co., 
Alton, Ill. 

2. “An Optical Projection Method for Measuring Fiber 
Length,” by Thomas Fyfe, Eastman Kodak Co., 
Rochester, N. Y. 

3. “The Microscopy and Identification of Synthetic Fibers,” , 
by F. D. Houghton, American Viscose Corp., Marcus 
Hook, Pa. 

4. “The Microscopic Identification of Paper Fillers,’ by 
Harold C. Koch, C. Edwin Brandon, and Kenneth P. 
Geohegan, Howard Paper Mills, Inc., Dayton, Ohio. 

5. “Some Unconventional Uses of the Microscope on Wood 
and Its Fibrous Products,” by T. G. Rochow, American 
Cyanamid Co., Stamford, Conn. 

6. “A Proposed Card Sorting System for the Identification 
of Pulpwoods,” by B. Francis Kukachka, Forest Prod- 
ucts Laboratory, Madison, Wis. (By title). 

9:00 a.m. Graphic Arts (West Ball Room) 
Fred D. Elliott, Time, Inc., Chicago, Ill., Chairman 

Methods of Testing Symposium 

1. “Measuring Printing Quality of Magazine Paper,” by 
Kmery Braugh, Time, Inc., New York, N. Y. 

2. “Numerical Evaluation of Printability of Paperboard,” 
by Clyde Eckhart, Ohio Boxboard Co., Rittman, Ohio. 

3. ‘Measuring Printing Quality of Newsprint,’ by Gerard 
Larocque, News Syndicate Co., New York, N. Y. 

4. “Development of a Test for Evaluating the Bonding 
Strength of Coated Papers,’ by W. W. Roehr, Kim- 
berly-Clark Corp., Neenah, Wis. 


1:00 p.m. Annual Luncheon (Grand Ball Room) 


A. EX. Bachmann, presiding 
1. Presentation of the TAPPI Medal to George H. Tomlin- 
son, Howard Smith Paper Mills, Montreal, P. Q., by 
J. N. Stephenson, Pulp and Paper Magazine of Canada, 
Gardenvale, P. Q. 
2. “The International Situation,” by J. D. Zellerbach, Crown 
Zellerbach Corp., San Francisco, Calif. 
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SULPHITE LIQUOR 


After extensive experimentation, 


B&W is ready to consult with engi- 
Another Example of 
B&W Research 


mills on the most effective and economical for Savings 


neers and management of pulp and paper 


means of burning sulphite liquors. 
Inquiries are solicited regarding the design and 


construction of combustion equipment specifically for 


the magnesium-, calcium-, and ammonium-bisulphite 
processes. Please address: The Babcock & Wilcox 


Company, 85 Liberty Street, New York 6, New York. 
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- Typical Paper Industry Applications 


for Westinghouse Packaged Drives 


Although packaged, Westinghouse factory-built drives 
are made ie a “building-block’’ method that permits 
many optional features. These include: stepless, time-limit 
acceleration and deceleration, precision speed regulation, 
IR drop compensation and extra exciter capacity for 
multimotor drives. 

As a result, Westinghouse Packaged Drives are adapt- 
able to many papermaking auxiliaries, as well as convert- 
ing and finishing machinery. 

Some of the tried-and-proved applications in the 
Paper Industry are: g 


Winders + Shakes « Rotary Cutters + Pulp 
Washers + Wet Machines « Printing Presses 
Special Converting and Finishing Machines 


If you need an adjustable speed drive, Westinghouse 
Consulting and Application Engineers will gladly investi- 
gate your processes and recommend the packaged drive 
best suited to your requirements. 


Westinghouse ! 


of Packaged Drives 
with Westinghouse 


For many paper machinery applications requiring 
a packaged drive, the improved performance 
desired can be obtained by using the type having 
an M-G set. Other machines require the all- 
electronic type for top performance. 

With Westinghouse, you can have your choice: 

AV Life-Line Packaged Drive. This drive, 
using an M-G set, gives adjustable speed control 
up to a range of 16 to 1. It is a simple, factory- 
wired package housed in one self-ventilated 
cabinet. It is economical in every way—first cost, 
installation, power consumption, maintenance 
and floor space. 

Mot-O-Trol. This packaged, all-electronic ad- 
justable speed drive is designed for use with 
those machines that require extreme speed ranges 


y 


ESSENTIAL ELEMENTS OF WESTINGHOUSE PACKAGED DRIVES — 


up to 100 to 1, or precise speed regulation to as 
little as plus or minus 42%. Its heavy-duty com- 
ponents and simplified circuits assure trouble-free 
service under difficult mill conditions. 

Both drives give you fast, smooth operation 
of those machines for which they are made. 
Each one is backed by Westinghouse unified 
responsibility for complete drive performance 
as a drive. 

Besides drives—packaged and tailor-made— 
Westinghouse makes a complete line of electrical 
equipment for the Paper Industry. No matter 
what your needs, Westinghouse can supply them. 
Call your nearest Westinghouse District Office, 
or write to Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Pa. J-94798 


Eas 


This compact, freely-ventilated 
cabinet for the AV Life-Line 
Packaged Drive houses the 


complete power unit. The 
motor-generator set for power 
conversion, dynamically bal- 
anced to eliminate vibration, is 
rubber mounted in lower com- 
partment. Cooling air for the 
M-G set is drawn through fil- 
ters which are easily replaced. 


Motor and control for either 
drive. Motor is standard SK 
Life-Line, d-c motor with bear- 
ings which require no lubrica- 
tion. Operator’s station with 
combined start-stop push-but- 
ton and speed control knob 
—an exclusive Westinghouse 
feature—can be installed where 
most convenient. Reversing 
and inching are optional. 


This is the self-ventilated Mot- 
O-Trol cabinet, containing all 
necessary circuits for the com- 


plete control of motors. Because — 


of simplified circuit design, 
Mot-O-Trol has fewer tubes, 
potentiometers, resistors, ca- 
pacitors and Rectoxes than any 
similar equipment. Rugged, in- 
dustrial components resist 
vibration and give longer life. 


SOUNDVIEW PULP COMPANY 


EVERETT, WASHINGTON 


MANUFACTURERS AND DISTRIBUTORS OF 


HIGH GRADE 
BLEACHED 
SULPHITE PULPS 


ees 
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At right: undercarriage rolled into tending side aisle 
on suitable tracks ready for wire draping operation. 


Above: Fourdrinier Part of improved “Rapi-Drape” design showr 
in operating position. 


At left: wire draped on undercarriage ready for installation. 


Wire Chaugiug “Jime: 
5 Minutes 


“Rapi-Drape” Wire Handling is 
now being used successfully in 
these outstanding mills: 


Southland Paper Mills, Inc., 
Lufkin, Texas 
Hollingsworth & Whitney Company, 
Mobile, Ala. : 
Southern Advance Bag & Paper Co., 
Hodge, Ala. 
St. Mary’s Kraft Corp., St. Mary’s, Ga. 
Union Bag & Paper Corp., 
Savannah, Ga. (2) 
Hudson Pulp & Paper Co., 
Palatka, Florida (2) 
Southern Paper Board Corp., 
Port Wentworth, Ga. 
Fibreboard Products Inc., 
East Antioch, Cal. 
St. Regis Paper Co., Tacoma, Wash. 
Calcasieu Paper Co., Elizabeth, La. 
San Rafael Paper Co., Mexico, D.F. 
Papierfabrik Utzenstorf, Switzerland 
National Newsprint Co., Ltd., India 
Everett Pulp & Paper Co., 
Everett, Wash. 


Here is a simplified, fast, safe 
method of changing Fourdrinier 
Wires. Down-time is greatly reduced. 
Operators report a complete wire 
change in 55 minutes or less. Takes 
less aisle space and there are no 
heavy parts to handle. No danger of 
deflection stresses or distortion as ex- 
perienced with complete removal or 
cantilever change. Unnecessary to 
disconnect shake connections, suc- 
tion boxes or showers. 


In “Rapi-Drape” Wire Handling, 
pioneered by Puseyjones, the Four- 


drinier as a unit remains in the 
operating position. The breast roll 
and the stretch roll are lowered, and 
the couch roll cantilevered to 
provide clearance. The back of the 
Fourdrinier is supported on frames. 
Features include a removable, 
power-operated undercarriage which 
supports the front side in perfect 
alignment at all times. Only parts 
which must be removed are the 
dandy roll, deckle and cut squirts. 


Get the complete “Rapi-Drape” story 
. . talk to a Puseyjones engineer. 


THE PUSEY AND JONES CORPORATION 


Established 1848. Builders of Paper-Making Machinery 
Fabricators and Welders of All Classes of Steel and Alloy Products 


Wilmington 99, Delaware, U.S.A. 
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TAPP! Nonfibrous Raw Materials Report—1990 


E. N. POOR 


Pup demand is running 30% ahead of the cor- 
responding period in 1949. This change coupled with 
the expanding requirements of the armed forces and the 
strikes in the alkali industry has resulted in a tight situa- 
tion for many of the chemicals used by the paper indus- 
try. Furthermore, prices have tended to increase in 
some instances. Until the needs of the military level 
off we cannot expect much stability in the raw material 
supply situation. 


CAUSTIC SODA 


Availability—Caustic soda has been extremely short 
during the past few months as result of strikes at two of 
the major producers plants. In addition, the caustic 
consuming industries have been operating at a high 
rate of speed. With the resumptions of operations at 
the closed plants, additional tonnages are available, 
however, the caustic supply has not yet reached a 
balance with the demand. The supply and demand 
should fairly well balance by the end of the year. 

Price changes— Prices were increased July | and Oct. 1. 
Future price changes will be dependent upon general 
business conditions and the extent to which inflation 
takes place. 

New uses—There are no new uses of caustic soda of a 
significant nature. The present major uses are expand- 
ing in volume. 

Substitutes—In most cases there are no real substi- 
tutes for caustic soda. Under certain conditions of a 
large scale use, soda ash can be causticized with lime to 
form caustic soda, however, this process is not used 
where quality is important. 

Outlook for 1951—The outlook for 1951 is largely 
dependent upon the magnitude of the defense efforts 
and general business conditions. In all probability, the 
business level will remain high and the caustic soda 
demand will keep the supply-demand pretty much in 
balance. There may be local surplus stocks, and a 
general decline in business conditions that rather quickly 
result in surplus caustic. 


SODA ASH 


The market for soda ash is in short supply due to 
strikes in several of the major suppliers’ mills, as well as 
to the demand caused by the rearmament program. 
Labor conditions have now been settled, and soda ash 
production should again reach its maximum the latter 
part of October. It is believed that short supply will 
continue through 1950 and probably through 1951 as 
warehouse and mill storages are empty. 

An upward revision of price change occurred in July, 
1950, and another on Oct. 1, 1950. Light soda ash, in 
bulk, as of Oct. 1, 1950, is quoted at $1.20 per ewt. f.o.b. 
plant. 

On Oct. 1, 1949, the major producers adopted a one- 


EK. N. Poor, Member TAPPI; Chairman, TAPPI Nonfibrous Raw Materials 
Committee; Hudson Pulp and Paper Corp., Augusta, Me. 
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_ price policy for carloads of soda ash regardless of ton- 


nage purchased. This resulted in price reductions for 
many consumers. 

Substantial quantities of soda ash have been used in 
semichemical pulping and in replacement of salt cake 
in the kraft industry. It is expected that the semi- 
chemical pulping process will continue to expand mate- 
rially during the coming years. 

Soda ash continues to be the cheapest and most com- 
monly used form of alkali for pulp and paper manu- 
facture. It can be converted readily to caustic soda, 
sulphite, sulphide, or hypochlorite, basic chemicals used 
in the industry. No economic substitute has been found 
to replace soda ash. 


LIME 


The price of lime and limestone increased this year, 
but it is not likely there will be further increases unless 
the cost of manufacturing continues to expand. 

Limestone is being used by some kraft pulp mills to 
burn along with the carbonate sludge, thereby supplying 
the mill with the necessary make-up lime. To deter- 
mine if this is economical or not depends on how close a 
pulp mill is located to a good supply of clean high- 
calcium limestone and the delivered cost of the stone 
on a calcium oxide basis. 

In some sections, lime is fairly tight, but the over-all © 
picture seems to indicate that there is sufficient lime 
tonnage to take care of the demand during the present 
government rearmament program. 

During 1950 and 1951, the big problem seems to be to 
get sufficient box cars to lead lime, and regular customers 
of lime could assist by requesting bulk quick lime cars 
loaded to capacity and hydrated lime customers re- 
questing 30-ton minimum cars. 


SULPHUR 


Availability—Demand for sulphur has been in excess 
of producers’ ability to supply, mines’ stocks have been 
decreasing for the past several years, and the demand 
continues to increase. No substantial additions to 
supply have been made by the discovery of new deposits, 
therefore, at the moment, there is a definite shortage. 

Price changes—Freeport Sulphur Co., has announced 
an increase in the price from $18 to $22 per long ton, 
f.o.b. cars mines. 

New uses—No substantial new uses have been devel- 
oped. 

Substitutes—No substitutes are known to have been 
developed. 

Outlook for 1951—With demand continuing to in- 
crease faster than supply can be expanded, some alloca- 
tion is to be expected in 1951. 


SULPHUR DIOXIDE 
Availability—The total productive capacity of liquid 
sulphur dioxide for sale in the United States has been 
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One test of any paper coating is its ability to bind to the 
stock. Because Methocel (Dow Methylcellulose) is a 
better binder, it is the choice of an ever increasing 
number of paper producers for specialty coating 
applications. 

Methocel has an inherent ability to produce a smooth, 
tough, clear, flexible film, binding clay and other pig- 
ments to paper and paper board. The exceptional film 
forming properties of Methocel are shown by its high 
sizing power to oils, greases and waxes. Light solutions 
of Methocel produce marked resistance to penetration 
of gloss inks, varnishes, solvents and waxes. 


Methocel . . . the chemical of ever-growing usefulness 


THE DOW CHEMICAL 


MIDLAND ° 
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COMPANY 


BETTMAN ARCHIVE 


METHOCEL 6 jie: syuthiic gun! 


. . . holds many other advantages for the paper pro- 
ducer. [t is an efficient suspending agent that is highly 
useful in suspending pigments in colors. It is an excellent 
thickener and stabilizer, valuable in controlling the 
flow properties of latices and in stabilizing emulsions. 


If you have not yet tried Methocel in your paper 
processing, send for a free, experimental sample of 
Methocel, powdered, plus valuable information on its 
many uses in the paper industry. Write Dept. ME41 
stating approximate viscosity desired. 


MICHIGAN 
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inéreased somewhat during the year 1950. This in- 
crease has resulted from two sources: (1) increased 
production of old producers, and (2) added production 
resulting from a new producer entering the field. The 
availability picture appears favorable for the balance of 
this year and into 1951, unless some unpredictable 
changes occur. There may be current shortages due to 
limited availability of tank cars and haulage equipment. 
Recently there has been some question of reduced 
availability of elemental sulphur. If this materializes, 
then, of course, sulphur dioxide may be cut propor- 
tionately. ; 

Price changes—Unlike the pattern of most manufac- 
tured goods, sulphur dioxide prices did not increase 
during 1950. In some categories actual price reductions 
were effected. These, however, were of minor import. 
At this writing it is impossible to predict the price 
picture for 1951 since it hinges on raw material price 
and availability and labor, both of which variables are at 
the moment indeterminate. 

New uses—During 1950 there were no totally new 
uses developed for sulphur dioxide. There were, how- 
ever, extensions and increases in the consumption for 
known applications. The chlorine shortage in the 
paper industry led to the necessity of experimentally 
substituting sulphur dioxide for one step in the chlorine 
bleach process. While this is still experimental, it 
appears highly promising and may result in an in- 
creased demand. 

Substitutes—There have been no substitutes devel- 
oped during 1950, nor is it likely that substitutes will be 
developed for this very basic material. 

Outlook for 1951—As indicated under the several 
headings listed above, the outlook for 1951 is for con- 
tinued availability of sulphur dioxide with probable 
periodic shortages due principally to the limitation of 
transportation equipment. The currently threatened 
setback in sulphur availability will, of course, be 
reflected in lowered sulphur dioxide output for 1951 if it 
materializes. 


CHLORINE 


Availability—Chlorine was in great demand through- 
out 1950 and two strikes, one of which lasted 100 days, 
cost a production at the rate of 9000 tons per month. 
Chlorine was in short supply prior to the strikes, and the 
losses caused by strikes cannot be made up by increased 
production. 

Price changes—Inasmuch as the Chlorine Institute 
does not under any circumstances concern itself with 
prices, terms, or conditions of sale, it is clearly impos- 
sible for the correspondent to offer any information or 
comments with respect to this item. 

New uses—The new uses of chlorine are almost en- 
tirely in the field of organic chemical manufacture. 
While there were a few instances where old uses de- 
clined, the new uses plus the demand for uses long es- 
tablished took care of the losses and a shortage still 
prevailed. 

Substitutes—No substitute for the bulk of the uses of 
chlorine was found in 1950. 

Outlook for 1951—Contingent on the ability to secure 
apparatus and plants in 1951, there will be an increase 
of around 20% of the present gas capacity building. 
Some of this gas will be liquefied. That this large in- 
crease will be enough is unpredictable. 
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PEROXIDES 


Availability—The consumption and availability of 
hydrogen peroxide and sodium peroxide are keeping 
pace with general market conditions. 

Price changes—The market prices for both hydrogen 
peroxide and sodium peroxide have increased about 
one cent per pound in 1950. 

New uses—Peroxide bleaching of groundwood, as 
well as mixtures of groundwood and sulphite pulps, is 
increasing in tonnage. 

There has been an expansion in the application of 
peroxides in the recovery of waste papers containing a 
substantial percentage of groundwood. 

Peroxide processes for bleaching sulphite and sulphate 
(kraft) pulps are being put into successful commercial 
operation. 

Substitutes—Zine hydrosulphite and hypochlorites 
are being used for special applications in the bleaching 
of groundwood, e.g., zinc hydrosulphite for west coast 
woods and hypochlorite for hardwoods. 

Outlook for 1951—The peroxide supply is expected to 
be adequate for 1951 requirements. Substantial ex- 
pansions in the different applications of peroxides in the 
pulp and paper industry are expected in 1951. 


ROSIN 


A very important change has occurred in the rosin 
supply position during 1950. In 1948 and 1949, pro- 
duction exceeded demand, and large quantities of gum 
rosin were accumulated under the loan program. The 
Commodity Credit Corp. took over these loan stocks 
and owned about 750,000 drums of gum rosin at the 
start of the producing season on April 1, 1950. 


It was generally expected that production would con- 
tinue to exceed demand during 1950, to some extent at 
least, and experience during April, May, and June indi- 
cated that such would be the case. Prices declined, 
and it seemed probable that the loan program would 
again accumulate gum rosin during the summer months 
when production is normally heaviest. 


A drastic change took place during July, perhaps as a 
result of the war in Korea. Demand exceeded produc- 
tion, and instead of taking rosin into loan stocks, heavy 
sales have been made by Commodity Credit Corp. from 
the supplies accumulated previously. By Sept. 30, 
C.C.C. stocks were reported to have declined to 475,000 
drums. In the meantime, production of gum rosin is 
lower than last year. 

The above does not necessarily mean that a shortage 
is imminent. The C.C.C. stocks on Sept. 30 consti- 
tuted a sizable reserve, and while gum rosin production 
has declined, the decrease is more than offset by higher 
production of pale wood rosin which is interchangeable 
in many uses. Also, there is reason to believe that 
sales have exceeded actual consumption. 

However, the situation is much firmer than has been 
the case in recent years, and it is natural that this has 
resulted in a material increase in price from the low 
point reached in June, 1950. If demand continues, and 
especially if Commodity Credit Corp. freezes any por- 
tion of its reserve stock, further increases in price are 
logical. 


CASEIN 


Continued government support of nonfat dry milk 
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“TRUE” and “FALSE” 


are both correct 
Says Armstrong Bulletin No. 205 


... SOUNDS like double talk, but it 
isn’t: Armstrong has discovered some 
important new facts about steam traps 
and dryer drainage. 


Traps have quite generally not been 
satisfactory and many mills have been 
forced to use substitutes. But recent 
studies and field tests prove that it is 
possible to build a trap that will give 
superior performance on dryer drain- 
age. Superior from the standpoint of 
long, long life... and superior from 
the standpoint of condensate drainage 
and air venting. Inefficient and expen- 
sive substitutes for traps are no longer 
necessary ! 


SEND FOR YOUR COPY OF BULLETIN NO. 205 — 


as 


it tells the story completely. It is interesting, 


educational and factual . . . Write today. 


ARMSTRO 
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ARMSTRONG NO. 813-D Paper Machine 
Dryer Trop — NEW and BETTER! Bulletin 
No. 205 explains the difference between this 
trap and other traps, including the standard 
Armstrong Steam Trap. 
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solids in 1950 has again curtailed domestic casem pro- 
duction, and during the first 7 months, output totaled 
only 13,810,000 pounds, or approximately 8% less than 
during the same period in 1949. However, despite 
limited availability of domestic material, total supply 
through this period was adequate as a result of un- 
usually heavy importation of foreign casein. The out- 
look for the balance of the year is somewhat clouded, 
although in spite of stimulated consumer demand 
following the beginning of hostilities in Is<orea, no 
critical shortage seems imminent. Currently world 
supplies are somewhat depleted, but ‘‘flush” season 
production in Argentina is expected to relieve the situa- 
tion considerably. 

Prices fluctuated within a very narrow range through 
the first 6 months of 1950 with prime domestic material 
quoted generally at approximately 23¢ to 231/.¢ per 
pound and Argentine 19 to 21¢ per pound. Beginning 
early in July, however, prices rose rapidly and by late 
September had reached a level of approximately 36¢ 
per pound for domestic and 37¢ per pound for Argentine. 
With limited stocks being closely held, it seems quite 
probable the market will remain firm through the 
balance of the year although some price weakness could 
develop should the Argentine “flush”? production run 
heavier than normal. 

Prospects for 1951, as regards price and availability, 
are obscure at this writing. As was the case one year 
ago, little is known concerning the attitude of the 
government with regard to dairy products price support. 
Assuming the present nonfat dry milk solids program 
will be continued, without adjustment, beyond its 
expiration date of March 31, 1951, it is doubtful domes- 
tic casein production volumes will exceed the total for 
1950, and prices will probably remain firm. On the 
other hand, lower support prices and a restricted pur- 
chase program for nonfat milk powder would undoubt- 
edly be reflected in increased casein production and 
reduced sales prices. The possibility of further world 
conflict with resulting federal allocation and price con- 
trols are additional considerations which could affect 
both availability and price trends. 


ALUM AND SODIUM ALUMINATE 
Commercial alum 


During the first half of 1950 the consumption of alum 
was high but, in general, all requirements were met. 
Beginning about July 15, the consumption of alum by 
the paper industry was increased, and a shortage devel- 
oped. It is expected that the shortage will continue 
because of the high level of paper and paperboard pro- 
duction. There has been no change in the supply or 
users of alum during 1950. The price has advanced 
about 10% to cover increased labor and raw material 
costs. 

Iron-free alum was also short during the latter part 
of 1950 because of increased consumption by estab- 
lished uses. In view of continued high paper and pig- 
ment manufacturing level, the shortage is expected to 
continue in 1951. 


Sodium Aluminate 


Plant capacities for the manufacture of sodium alu- 
minate are ample to cover the requirements for the prod- 
uct, but the extreme shortage of alkalies during the 


26 A 


latter part of 1950 resulted in insufficient supplies of the 
material. The supply in demand position during 1951 
will depend upon the availability of alkalies and other 
raw materials. 


GLUE 


Since the outbreak of the Korean War, the demand 
for animal glue has exceeded supply and producers are 
required to limit the acceptance of orders. Although 


all users have not been able to purchase animal glue in 


unlimited quantities, it is believed that there has not 
been any curtailment of production by users because 
of the short animal glue supply situation. The animal 
elue industry is operating at capacity and with good 
prospects for adequate supplies of raw materials, pro- 
duction should continue at the present rate for some 
months to come. This being the case, actual use re- 
quirements of customers will likely be met in the en- 
tirety from current production. 

The animal glue industry has not been able to accu- 
mulate any inventory at all since animal glue was re- 
leased from allocation after World War II, and although 
inventories in the possession of producers are consider- 
ably below normal inventories which has a tendency to 
ease the pressure and enable producers to make rush 
deliveries to those in most urgent need. 

Although animal glues have recently advanced in 
price, the increases are far below the average of most 
other commodities and it is believed the market is pretty 
well stabilized at present levels. Increase in prices of 
animal glue have been necessitated wholly due to in- 
creases in the cost of raw material, labor, coal, and 
freight, and have not been encouraged through the short 
supply. 

The current demand for glue is not as excessive as it 
was at the start of the Korean War and with the antici- 
pated capacity production during the winter months, 
some relief is expected in the supply situation during the 
early part of 1951, unless a major war program is under- 
taken whereby animal glue, along with many other 
items, may be channeled to uses by government orders 
that do not now exist. 


STARCH 
Availability is tight, and prices are moving up 
slowly. There are no new uses. Potato and tapioca 
starches are being used as substitutes. There is a short 
supply for 1951. 


DYESTUFFS 


Although sales so far this year are up 35 to 40% over 
1949, there has been no significant shortage of dyes used 
by the paper industry. During July, August, and 
September, sales have increased considerably over the 
first 6 months probably because it was considered ad- 
visable to carry higher inventories than during the first 
part of the year, and also because of price increases 
taking effect in the fourth quarter which caused some 
advance buying. 

Dyestuff prices on some dyes were increased to take 


effect on Oct. 1, due to wage increases and higher costs 
on basic raw materials. 


A process for coloring paperboard was developed 
which brought forth new uses for certain basic, direct, 
and acid dyes. Shades having good wet fastness have 
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Why the Paper Industry Buys 
IVFILCO Water Conditioning Equipment 


Ugain we y if MULTIPLE USERS OF THE 
ACCELATOR 


N: better testimonial of equipment performance could 


INES be sought or given than the many repeat purchases INTER UA EAPER GOs Natene ries 

1 f l at ll Th si fechy INTERNATIONAL PAPER CO., Livermore Falls, Me. 
resulting from an initial mill installation. These mills have INTERNATIONAL PAPER CO., Georgetown, S.C. 
found that regardless of the type of raw water supply, the INTERNATIONAL PAPER CO., Panama City, Fla. 
ACCELATOR® delivers a consistently uniform, clear water, INTERNATIONAL PAPER CO., Georgetown, S. C. 
fe Bee} ; RED We Poe ‘ INTERNATIONAL PAPER CO., Mobile, Ala. 
ree from product damaging turbidity, discoloration an INTERNATIONAL PAPER CO., Bastrop, La. 
chemicals. They have found, too, that the ACCELATOR INTERNATIONAL PAPER CO., Springhill, La. 
Saves them space..up to 80% over conventional water NATIONAL CONTAINER CORP,, Jacksonville, Fla. 
conditioning units. This is possible because quick mixing, NATIONAL CONTAINER CORP., Ontonagon, Mich. 
coagulation, liquid-solids separation and automatic sludge NATIONAL CONTAINER CORP., Tomahawk, Wis. 
removal are all carried out in a single compact basin! NORTH CAROLINA PULP CO., Plymouth, N. C. 


: : } NORTH CAROLINA PULP CO., Plymouth N. C. 
You owe it to yourself to investigate the ACCELATOR, 


today. For a complete printed story of the ACCELATOR, WEVERIEGCE: Praise eo. sreshaarens 
its many advantages and applications, send for the colorful SKONSWiCR PUP RLemrER COMME 
28 page Bulletin No. 1825. If you have a specific problem, 

call in your nearest Infilco Field Engineer or write the eT ee ER my ncror cue: 
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of course..only the obligation to yourself to investigate NORTHWEST PAPER CO., Cloquet, Minn. 
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been made by incorporating the dyes in a starch paste 
which is applied to the board by a wire wound roll. 

No substitutions were necessary because, on the 
whole, adequate supplies were available. 

The outlook for the coming year is quite uncertain 
because of possible restrictions and shortages of strategic 
raw materials. It would appear that there will be a 
greater demand for the uncolored tonnage items, with a 
consequent reduction in the production of colored 
papers. Shortages of raw materials may affect dye- 
stuff production but it is believed that supplies will be 
sufficient to take care of the paper industry’s require- 
ments. 


STARCH CONVERTING ENZYMES 


The use of starch-converting enzymes continues to 
increase with the trend being toward the concentrated 
types. These usually are priced somewhat lower per 
unit of converting strength. Such concentrated en- 
zymes are now available in small premeasured units as 
well as in bulk form. Production of the higher-cost, 
low-strength enzymes has been discontinued by some 
manufacturers. 

Use of the concentrated enzymes has permitted a 
price reduction per unit of converting strength to an all- 
time low. The supply of amylolytic enzymes is ample 
to meet all normal demands. 


CLAY 


Domestic coating and filler clays continue in good 
supply, and no difficulty is anticipated in satisfying 
increased demands in sight at present. 

Regular and intermediate-grade coating clays in- 
creased about 10% in price in the early Autumn. No 
changes in price of filler grades or No. 1 polishing clay 
have been announced. 

The utility position of clays in the paper industry 
is unchanged, neither substantial new uses nor important 
substitutes having appeared. 

It is confidently expected that the domestic clay pro- 
ducers will continue to maintain production adequate to 
all needs, both as to quantity and quality, for all paper- 
making purposes. 


ZINC SULPHIDE PIGMENTS 


The threatened increase in mailing costs has em- 
phasized the interest in obtaining lighter weights of 
paper without a sacrifice of opacity, and this has con- 
tributed to the continuing demand for these pigments. 

In common with most other raw materials for indus- 
try, the situation in lithopone is tight. For those nu- 
merous uses where a higher filler content of the paper is 
permissible, and for coatings, for which it is well 
adapted, lithopone may be more available at some 
future time. 

In the last year there has been only a slight change in 
the price of this material, lithopone now selling for 7¢ 
per pound in carload lots. 

It is well recognized that none of the commonly used 
fillers can compete in performance with the high 
strength pigments, such as the zine sulphides, where a 
high degree of whiteness, brightness, and opacity is 
desired. For those specialty uses where the paper in- 
dustry continues to prefer technically pure zinc sul- 
phide, it will be in comparatively tight supply at 24¢ per 
pound, 
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TITANIUM PIGMENTS 


As with many other raw materials, the demand for 
them is in excess of supply so titanium pigments are 
today being allocated. 


Up to this time there has been no change in price but 
with ever increasing costs the trend is more apt to be 
upward rather than downward. 


Uses for titanium pigments in the paper industry 
remain much the same as to types but volume has con- 
tinued to show gain. Of the several types used, the 
straight titanium dioxide pigment is the preferred one. 


For 1951, with the high consumer demand for prod- 
ucts in which titanium is used, together with the new 
defense program, we expect it to remain in short supply 
and under some system of allocation. 


SYNTHETIC RESINS 


Early in 1950 business was fair to good in the field 
for synthetic resins in the paper industry. In particu- 
lar, both melamine and urea-formaldehyde resins for 
the wet-strength field were increasing in their usage as 
new applications were found in the field. The urea 
resins for wet strength became publicized and promoted 
widely in the field due to the renewed efforts of many 
new manufacturers of urea wet-strength resins. Total 
volume of resins used in the first 6 months of 1950 was 
considerably over that used in the first 6 months of 
1949 and was even ahead of the amounts used in the 
last 6 months of 1949. With the change in the supply 
picture for all of us due to the Korean war situation and 
due to the increased efforts of the government to build 
up military supplies, we found the paper industry 
increasing its output up to its limit. In some cases this 
has retarded the growth of specialty items. However, 
there are “‘war-type” papers which now are consuming 
resins. The V-box is back and wet-strength resins are 
required in this box to meet the wet burst speci- 
fications of the box. The famous Army map paper 
requirements have been jumped many times over the 
small amount that has been made since the last war, 
and large quantities of resin are used by this outlet. 
Overseas shipping sacks will require wet-strength papers 
and offer another drain on the available supplies of urea 
and melamine resins. In a cumulative manner these 
will drain quite a bit of resin away from civilian use. 
Currently, melamine resins are used practically to the 
limit of the availability of the melamine. Some relief 
is in sight by the first of the year. Urea supplies have 
been allocated to contrast commitments by the major 
supplier. A new source of supply is due to start appear- 
ing on the market at least by Nov., 1950, and this will 
alleviate the situation some. However, in general, urea 
remains tight and a widely expanding civilian use looks 
improbable. The formaldehyde situation, however, as 
of the moment appears adequate to supply all the resin 
requirements. 


Prices in general are advancing. Prices on the mel- 
amine resins so far have remained firm and probably 
will be firm over the balance of 1950. Urea resin 
prices are advancing because of increased cost of urea 
and increased cost of formaldehyde as well as increased 
labor cost in the manufacturing plants. In general 
we feel that the price situation through 1950 and during 
the first half of 1951 will remain somewhat firm with 


Vol. 34, No. Ll January 1951 TAPP a 


ffers the NEW MAGNETIC AMPLIFIER CONTRC 
fith superior performance 
# mo extra cost! 


LOUIS | ALLIS 
< se Oo 


(e) 


increases only as raw materials increase and, of course, 
if labor and manufacturing costs increase. 

Although the first half of 1950 showed a strong in- 
terest by the papermakers to evaluate the use of wet- 
strength resins for many new uses, it is highly probable 
that with the rush of business experienced by the paper 
mills and the none too plentiful supply that new 
developments will be slowed considerably in the latter 
part of 1950 and early part of 1951. 

The use of the synthetic resins of the melamine and 
urea-formaldehyde types for dry-strength improve- 
ment in paper is a very interesting potential. The 
fiber bonding effect of the resin offers many chances to 
the papermaker to increase the strength of his paper 
without hydration which adds many valuable proper- 
ties to that paper. 

There were no basically new wet-strength resins 
which appeared on the market in 1950. 

The outlook for 1951 is pretty much dependent upon 
the war situation. Certainly an all out war will find 
controls back on synthetic resins. If, however, govern- 
ment requirements are not stepped up much beyond the 
point that they are now, it is probable that increased 
supplies of the resin will be available in early 1951. 
Both the improved melamine production picture and 
the improved urea production picture will account for 
this encouraging prediction. 

Availability—During early 1950, paper production 
was at a high level, but not sufficiently high to tax the 
ability of resin manufacturers to meet demands. As 
the year ends, this situation still remains, although there 
are some tight supply situations in basic chemicals 
from which the synthetic resins are made. While these 
may affect supply substantially at a later date, this does 
not appear likely at the present time. 

Prices—There were no large changes in the prices of 
synthetic resins to be used by the paper trade during the 
first half of 1950, although some suppliers have ad- 
vanced prices as the year draws to a close. This may 
well prove to be a temporary situation. 

New uses—The use of synthetic resins in paper manu- 
facture expanded considerably during 1950, but the 
development was more of an exploitation along logical 
lines in established applicaticn, rather than revolution- 
ary new applications. Thus, resins continued to be 
used as ingredients in coatings and sizes to impart water 
resistance, for strengthening towels, glassine, bags, 
twisting tissue, tea bags, locker and butcher wrap, 
mats, and saturating stocks when wet. Wider accept- 
ance of the soundness of paper which retains its proper- 
ties under nondry use conditions will undoubtedly con- 
tinue to expand application possibilities in these fields. 

Substitutes—No significant substitutes for urea form- 
aldehyde and melamine formaldehyde resins in general 
wet strengthening has appeared, although a number of 
new resins in those classifications have been introduced 
in manufacture during 1950. The trend is definitely 
toward the use of cationic resins in this respect. 

On the other hand, significant exploitation of syn- 
thetic latex for precipitation on pulp has begun. It 
appears at the present time that this development will 
not compete with established business where wet- 
strength resins are used, but that it will have wide use 
in enabling elimination of the saturating operation which 
is now carried out as a separate step in making many 
paper-rubber-resin stocks. 
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Outlook for 1951—It may be assumed that chemical 
manufacturers will continue active research efforts to- 
ward the production of new and interesting resins for 
the paper industry. A primary aim in this respect will 
be improved efficiency at lower cost. Developments 
now in progress point to continued success in achieving 


these aims as well as the ability to offer to the paper — 


manufacturer a range of rates of cure and, hence, rates 
of development of strength characteristics, all at savings 
in terms of total cost. . 


WAX SIZES 


As far as the availability of wax sizes are concerned, 
we have had no trouble so far and we do not anticipate 
any trouble unless drastic government controls are in- 
augurated. 

There have been some price changes and there will be 
more. The price of wax has advanced twice in the past 
2 months and naturally these advances are reflected 
immediately in the price of the finished emulsion. 

One new use that has come to attention is the blend- 
ing of wax size with rubber latices as an internal plas- 
ticizer in the manufacture of greaseproof papers. This 
use is quite new and has not been thoroughly evaluated. 

The outlook for 1951 is that even larger quantities of 
wax size will be utilized as an internal waterproofing 
agent in many grades of paper and paperboard and that 
new uses will be developed for the application of spe- 
cially built emulsions to impart surface characteristics. 


PLASTICIZERS 


A sharp reversal of the favorable positions reported 
last year has taken place for plasticizers in general, the 
only exceptions being the sugars. 

All grades of glycerin are in very short supply with 
refiners forced to allocate deliveries to contract buyers. 
National Production Authority Regulation No. 1 of 
Sept. 18, 1950, placed glycerin under inventory 
control, but this action is not thought likely by the 
trade to produce any marked improvement in the criti- 
cal situation. Stocks of crude glycerin are not moving 
into refiners’ hands due to reported asking prices of 70 
to 80¢ per pound. Considerable variation is to be 
noted in refiners’ contract prices, with high-gravity 
glycerin ranging from 44 to 56¢ in car lots. Spot sales 
of glycerin have been reported as high as $1.35 per 
pound. 

In spite of the wave of sugar buying inspired by the 
outbreak of the Korean War, which was of near-panic 
proportions, the producers of invert sugar have kept 
deliveries moving on regular schedules and at present 
see no immediate prospects of any curtailment. Cur- 
rent prices range from $8.00 to $8.50 per cwt. drums, 
f.o.b. works, representing an advance of $0.20 over the 
same period of 1949. 

Corn sugar and syrup are reported to be in good supply 
with regular deliveries the general rule. This year’s 
corn crop is estimated to be under that of last year but 
this is largely offset by the largest carry-over in history. 
Dextrose is currently $6.90 per ewt. in bags, carload, 
New York and 42° syrup (unmixed) is $5.93 in return- 
able drums, carload. These prices appear firm with a 
possible increase predicted for the early months of 
1951. 

Sorbitol is in very tight supply. New production 
facilities were completed this fall but have failed to ease 
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your heavy-duty paper mill equipment by using Torrington 
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the situation as yet. Another new plant which will 
double the capacity of one producer is planned for 1951. 
Prices have remained steady during 1950 with slight 
increases taking place on some grades recently. The 
industrial grade is now 241/,¢ and the 70% solution 
161/,¢, both drums, carload. One producer is reported 
to have available for immediate shipment a polyoxane 
derivative of dextrose which is recommended for plas- 
ticizing purposes. 

Glycol is extremely tight and being allocated to con- 
tract buyers. Use of glycol in electronic equipment has 
created a terrific demand which will soon be intensified 
by the defense program. Prices are up slightly; di- 
ethylene glycol being currently 19'/,¢ drums, carload 
and 20!/,¢ 1.e.l. 

Urea is in very critical supply. 
ported to have nothing available for spot purchasers, 
and deliveries to contract buyers are apt to be delayed. 
A new producer is expected to enter the field shortly 
which may help to ease the situation. Contract prices 
are firm at 4°/,¢, bags, carload for domestic urea, with 
imported grades ranging from 9¢ up. 


BACTERICIDES AND FUNGICIDES 


During the past year there has been an increased 
interest in microorganism control as the mills gear for 
maximum production and lower operating costs. The 
demand for special characteristics, such as mold resist- 
ance, also has resulted in greater consumption of organ- 
ism control products. 

Prices of bactericides and fungicides will be main- 
tained as long as feasible. 


The producers are re- 


CONTRIBUTORS TO REPORT 


Glue, R. Tutt, Jr., Vice-Chairman, Peter Cooper Corp., 
Gowanda, N. Y. 

Caustic soda, R. L. Carr, Mathieson Chemical Corp., Balti- 
more, Md. 

Soda ash, John Schuber, Solvay Div., Allied Chemical & Dye, 
Syracuse, N. Y. ; 

Lime, W. F. Swan, Standard Lime & Stone Co., Baltimore, Md. 

Sulphur, D. B. Mason, Freeport Sulfur Co., New York, N. Ne 

Sulphur dioxide, W. F. Luckenbach, Virginia Smelting Co., 
W. Norfolk, Va. 

Chlorine, R. W. Hooker, The Chlorine Institute, New York, 
NGS 

Peroxides, J. S. Reichert, E. I. du Pont de Nemours & Co., 
Niagara Falls, N. Y. 

Rosin-casein, J. C. Dieffenderfer, 
Wilmington, Del. 

Alum-sodium aluminate, J. P. Bainbridge, Monsanto Chemical 
Co., Boston, Mass. 

Starch, J. P. Strasser, Stein Hall & Co., New York, N. Y. 

Enzymes, F. H. Denham, R. T. Vanderbilt Co., New York, 
IN, We 

Dyestuffs, C. F. Schaumann, E. I. du Pont de Nemours & Co., 
Wilmington, Del. 

Clay, J. H. Compton, Jr., Georgia Kaolin Co., Elizabeth, N. J. 

Zinc sulphide, R. Davison, New Jersey Zine Co., New York, 
NeYe 

Titanium, H. L. Jungmann, Titanium Pigment Corp., New 
York, N. Y. 

Synthetic resin, L. Paul Saxer, Rohm & Haas Co., Philadelphia, 
Pa. and K. E. Youngchild, American Cyanamid Co., New 
York, N. Y. : 

Wax sizes, W. B. Morehouse, Nopco Chemical Co., Harrison, 
N. J. 

Plasticizers, N. R. Pike, Nulomoline Co., New York, N. Y. 

Bactericides, 8S. J. Buckman, Buckman Laboratories, Memphis, 
Tenn. 


Hercules Powder Co., 


“Re-examination 


has a special meaning in 1951 


Before contracting for corrosion resistant linings, stock chests and other 
chemical process vessels, examine the policy of the company offering to 
do the job. 

Stebbins 1951 policy is the same as established in 1884— 


QUALITY - RELIABILITY + SERVICE 


BY QUALITY — we mean the correct materials to do the job successfully. 


BY RELIABILITY we mean expert workmanship to assure long time depen- 
dable service. 


BY SERVICE—we mean continuing interest in the job after installation is 
completed assuring trouble-free profitable operation. 


It has always been the policy of Stebbins to offer its (one contract—one 
responsibility) service on a just, reasonable and equitable basis. 


There never has been or ever will be a substitute for the “Know-how” of 
a dependable and trustworthy organization. 


Stebbins Engineering and Manufacturing Company 


WATERTOWN, NEW YORK 


CANADIAN STEBBINS ENG. & MFG. CO., LTD. — CASTLE BLDG., MONTREAL, CANADA 
STEBBINS ENGINEERING CORP. — TEXTILE TOWER, SEATTLE, WASH. 


= 
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SAP sPak 


Typical slime-forming 
organisms 


with _ 


f we 


peel 


WALLACE & TIERNAN 


INC. 


CONTROL EQUIPMENT 
IN PRINCIPAL CITIES 


COMPANY, 


AND CHEMICAL 
NEW JERSEY * REPRESENTED 


CHLORINE 
NEWARK 1, 
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CHLORINATION 
by WaT 


Quality conscious paper mill superintendents know 
from experience that chlorination, engineered to their 
stock or white water requirements by Wallace & 
Tiernan, effectively eliminates such slime-induced 
troubles as pin holes, slime spots, and poor sheet 
formation. 


Such results — which have saved up to 400 dollars per 
day in many mills—are possible because chlorination 
kills the organisms that cause slime. It may be used 
alone on the fresh water supply, or together with chlo- 
ramines or other corrective chemicals on the white 
water, for effective slime control in such key spots as 
the showers, screens, deckers, and at many other points. 


Wallace & Tiernan Chlorinators are particularly effec- 
tive in slime control work because they are especially 
designed from over 35 years’ experience to give low 
cost, efficient performance. 


For a survey on the chlorination needs of your mill 
without obligation, call your nearest W & T Represent- 
ative now and start your plant on the road to slime 
free operation. 
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VA det E in a fine product reflects 


the experience and skills of its makers. 


VALUE in Fourdrinier wires is a matter of 
record... paper quality and production records 
in mills throughout America reflect the fact that 


Appleton Wires are Good Wires! 


APPLETON WIRE WORKS, INC. 
APPLETON + WISCONSIN 
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THE FUTURE OF YOUR PRODUCT IS IN THESE HANDS 


wet=- 
strengthen 
your paper 


with the 


UFORMITE resins 


What happens to the housewife’s temper—and the paper- 


maker’s market—when moisture disintegrates waxed paper? 


You know the answer. And here’s the remedy. Whether you 
make waxed paper from bleached sulfite or bleached Kraft, 
as little as 1% Urormite 47] will boost wet strength to 22% 


OTHER CHEMICALS FOR THE PAPER INDUSTRY 


RHozymes BB and £-5—for enzyme conver- feed il AI f b : 
Pes eid: of dry—will prevent waxed paper from becoming sop- 
ing shreds. 

TAMOL N —for effective pitch control—a dis- PINE 
POIs Se PENDS Food wraps, bags, towels, reproduction or printing papers, 


TRITONS —surface-active agents that increase glassine and twisting tissues—the UFoRMITE resins wet- 


bsorb d softness, stop foaming, é 
eee ee strengthen them all. Tell us about your furnish, and we’ll 
rewet gummed tape. 


send you full details and samples of these urea formalde- 
The Hydrosulfites —reducing agents for strip- 


ping color from rag stock or for hyde resins. 


bleaching pulp. 


HYAMINES —deodorants for paperboard and 
bactericides for glue. CHEMICALS 


FOR INDUSTRY 


Urormite, RaozymMe, TaMot, Triton are trade-marks, 
Reg. U.S. Pat. Off. and in principal foreign countries. 


ROHM <¢HAAS COMPANY 
THE RESINOUS PRODUCTS DIVISION 
Washington Square Philadelphia 5, Pa. 


The Resinous Products Division was formerly The Resinous Products & Chemical Company 


TNIAKE ee i 


AT the Dallas, Texas, plant of Fleming & 
Sons, a Marx Saveall recovered 95 per cent 
of the fiber carried over from the paperboard 
making operation in the white water effluent. 
Approximately 3.3 lbs. of fiber per 1000 gals. 
that formerly went into the sewers is now 
saved and transformed into new profits for 
this paperboard manufacturer. 


The thorough, yet economical, process 1n- 
volved requires no chemicals or moving parts. 
The Marx Saveall consists primarily of two 
large cones made of plate steel, one mounted 
inside the other. White water from the 
paperboard machine is fed into the receiving 
well at the top of the unit. It overflows on 
to a deaeration plate, where air bubbles are 
shaken loose from the solid particles, and runs 
off into the center of the Saveall. Suspended 
fibers settle through the inside cone and collect 
at the bottom of the outside cone. The clear 
water rises between the two cones and flows 
over a circular weir into a draw-off channel. 
The settled solids are drawn off through a 
pipe at the bottom of the outside cone. 


SOLIDS 


DRAWN OFF 
Ceili liege ll (Lili Lom 
Y? 


i? 
Yond] 


For more information or quotations, write 
our nearest office. 


CHICAGD BRIDGE &« IRON COMPANY 


Atlanta, 3.. note 2133 Healey Building Detroit 26a sre ....1548 Lafayette Building Philadelphia, 3. . .1642—1700 Walnut Street Buildi 

Birmingham, 1 1543 North 50th Street Havana. . ; .. 402 Abreu Building Salt\Lake/Gity, tia. ueee: 562 West 17th South Street 
Boston, 10 1057—201 Devonshire Street Houston, 2 ....2156 National Standard Building San\Francisco; 4. ct cee 1538—200 Bush Street 
Chicago, 4 2140 McCormick Building Los Angeles, 14 1550 General Petroleum Building Seattle 1. cea neeeeerene 1362 Henry Building 
Cleveland, 15 2238 Guildhall Building New York, 6 3324—165 Broadway Building Tulsay 3.75. utente ee ee 1645 Hunt Building 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, Pa. In Canada: HORTON STEEL WORKS, LIMITED, FORT ERIE, ONT. 
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Yes, when you rely upon Nopco’s newly-developed KFS to 
improve processing and manufacturing conditions, it’s the ‘‘end of 
the act’’ so far as foam is concerned...the end of the highly unde- 
sirable role it plays in pulp and paper mill. For Nopco KFS is an 
exceptionally efficient defoamer— able to eliminate obstinate foam 


conditions within a matter of minutes. 


Stable to chemicals such as alum and chlorine, and to hard 
water, KFS provides extremely effective control at every stage in 
pulp and paper making where foam needs to be destroyed. For in- 
stance: KFS added toeffluents from pulp mill and bleach plant cuts 
foam to negligible proportions — making disposal of waste liquors 
easy; added to stock in the paper mill, preceding any point where 
foaming occurs, it prevents foam development—thus assuring better 
fibre dispersal, reduced breaks, and improved sheet formation. 


Nopco KFS is easily made into a stable emulsion by simply 
agitating with a paddle. Why not order enough for atrial run? You'll 
find KFS will doa real job of foam elimination, no matter how great 


the volume or speed of your production. 


Send for free bulletin entitled ‘‘Nopco KF * Series—Dispersing 
Agents for Improving Sheet Formation”. 


NOPCO CHEMICAL COMPANY 


1eapimare 


L fevowwen tatu\ HARRISON, NEW JERSEY 


/RESEARCH| Branches: Boston, Chicago, Cedartown, Ga., Richmond, Calif. 


DAPPI 
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AN EFFECTIVE APPLICATION OF NOPCO KFS is seen in 
this battery of mist-type nozzles set up across the wire. 
A dilution of 1/10 of 1% KFS is sprayed through the 
nozzles onto the stock. This prevents foam formation on 


the wire, and reduces surface tension of water in the stock. 


Result: No excessive volume of water falling back 
from the high speed dandy roll to disturb fibre forma- 
tion, and no sticking of the sheet to the first bare roll. 


*Reg. U. S. Pat. Off. 


Established 1886 


**The times are big with tidings.”’ 


SOUTHEY 


NI i) 
/ Few eras in history have been so fraught with 
events of first magnitude and significance for 


industry the world around. 


pP | | P Plans for 1951 must be evaluated in terms of 
di today’s news and tomorrow's potentials and 


probabilities. 


As always, an accelerated Pulp and Paper 
Industry will continue to resolve its problems 


and fully meet its new responsibilities. 


GOTTESMAN & COMPANY 


— INCORPORATED — 
100 PARK AVENUE - NEW YORK 17, N. Y. 


EUROPEAN OFFICES: Birger Jarisgatan 8, Stockholm, Sweden 
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A wise paper-super named Bunny, 


Discovered a trick that’s a honey. 


Gets a far better sheet for less money ! 


APP 


UV 


Fle uses CEILITE 
1o make paper bright; 


You don’t have to be a magician to get high 
brightness at low cost! Many mills right now 
are getting equal or better dry brightness 
(better opacity, too) with the help of Celite* 
in the furnish .. . and at considerably lower 
cost than when TiO; is used alone. 


Here’s why Celite works like magic: two 
specifically developed grades of Celite have a 
high intrinsic brightness . . . and in addition, 
excellent suspension properties. This makes 
for high retention of both Celite and the ti- 
tanium dioxide ... with the result that the 
usual percentage of TiO2 goes further and 
does more work. 


Celite pays for itself. Celite not only lowers 
the cost of obtaining high brightness and in- 
creased opacity, but improves the quality of 
your sheet in other ways, too. Small amounts 
of Celite added to the furnish noticeably im- 
prove the surface finish of a sheet, and, there- 
fore, its printability. Timely and consistent 
additions of Celite at the beaters will also 
minimize your pitch troubles. 


Why not talk to a Celite engineer about the 
use of Celite for increased brightness ... or 
the other uses mentioned above. Just write to 
Johns-Manville, Box 290, New. York 16, N. Y. 


*Celite is Johns-Manville's registered trade mark for its diatomaceous silica products. 


For brighter paper — Bulletin FA-31A tells you how to 
obtain higher brightness and increased opacity with 
Celite. Get your copy by writing to the address above. 
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FOR THE PAPER INDUSTRY 


Johns-Manville | CELITE P RODUCTS 
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Immediate a 
|_| 


WCCEPT ANGI 


It is dramatic evidence of the immediate trade- 
wide acceptance of the PULP-MASTER — 
and of the need it fills — that today, only 3 
years after it was put on the market, some 90 
units have already been sold . . . in the U.S., 
Canada and abroad. 


High consistency operation, reduced beating 
cycles, efficient use of power and low mainte- 
nance have been demonstrated in a wide variety 
of applications. 


For complete details, ask your Jones repre- 
sentative, or write for Bulletin EDJ-1019B. 


PULP-MASTER 


E. D. Jones & Sons Co., Pittsfield, Mass. 


BUILDERS OF QUALITY STOCK PREPARATION MACHINERY 


Mill Men Acclaim the... JONES-BERTRAMS 
PATENT BEATER 


for its 


Uniformly refined fiber 
Nearly 100% circulation 
Power Savings 

Space Savings 
Automatic contrels 

Low maintenance 


Over 130 units in operation in mills 
in this country, with excellent per- 
formance and cost records. 


For complete details, ask your 
Jones representative, or write us for 


Bulletin EDJ-1008. 


E. D. Jones & Sons Co., Pittsfield, Mass. 


BUILDERS OF QUALITY STOCK PREPARATION MACHINERY 
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KAOLIN CLAY FACTS... for Paper Makers 


NUMBER 7 OF A SERIES FROM THE J. M. 


HUBER CORPORATION 


GLAY GONTENT OF PAPERS VARIES WIDELY 


Clay content in uncoated papers ranges from 3-35%; 
generally, however, the average range is from 8-20%,. 
In coated papers the figure depends on the clay content 
of the base paper, the weight of the coat and the percent- 


age of clay in the coated surface. 


As a rule, the more di- 


lute suspensions of coating formulations are used in the 
“brush” or “‘air-blade’’ processes, while machine coat- 


ing requires highly concentrated mixtures. Typical 
illustrations are indicated in the table below: 
Total We. Total We. Clay 
Paper Type Base Paper Coating of Paper of Clay Sheet 
Litho—coated one 43 Ibs/ream— 17lbs/ream—85% 60 Ibs / 16.60 lbs/ 27.7% 
side 5% clay (2.15 clay (14.45 lbs) ream ream 
Ibs) 
Letter Press— 45 Ibs /ream— 12.5 lbs/side — 70 Ibs/ 20.93 Ibs / 29.9% 
Coated both 9% clay (4.05 90% pigment of ream ream 
sides Ibs) which 75% is 
clay (8.44 lbs / 
side) 
Machine Coated 39 lbs/ream— 8 lbs/side—85% 55 Ibs/ 17.9 lbs/ 32.6% 
Magazine Pa- 11% clay clay (6.8 lbs/ ream ream 
per — Coated (4.3 lbs) side) 
both sides 


The Bouyoucas Hydrometer shows 
the weight in grams of clay in 
suspension at any given time. 


ave you received 
your copy of ‘Kaolin 
lays and Their In- 
dustrial Uses’’—new 


uber 144 - page 
echnical reference 
pook? Write on 


Introducing bleaching chemicals into water 
washed clay slurry at one of Huber’s three clay 
plants. 


DETERMINING CLAY PARTICLE SIZE 


There are various laboratory methods for determining the 
particle size of clays. All of them depend on sedimentation 
principles as expressed by a law of physics—Stokes’ Law— 
dealing with the settling rates of small spherical bodies sus- 
pended in a fluid medium. 

By taking readings of a clay-water mixture at regular inter- 
vals with a Bouyoucas hydrometer, the maximum diameter of 
particles in suspension at any given settling time can be deter- 
mined from Stokes’ Law. The table below is a typical illus- 
tration of apparent particle size diameters obtained with a 
Bouyoucas hydrometer after the time intervals shown at left. 
As one would expect, the larger, heavier particles settle out 


rapidly, while the fine, light particles remain in suspension 


much longer. 


Da Values in Particle Size 
Determination 
Settling Da (Apparent 

Time particle diameter ) 

Minutes Microns 
1 78.42 

5 35.07 

10 24.80 
40 12.40 
150 6.40 
500 3.50 
1500 202 
3000 1.43 
4000 1.24 
5000 bao 
6000 1.01 
7000 0.94 
8000 0.88 


PARTICLE SIZE OF HUBER PAPER GRADE CLAYS 


Hi-White 
Type Filler 
Particle Size (Microns) 
Above 5 12-15% 
Under 2 63-68 % 


Paragon 


Filler 


25-30% 
50-55 % 


Washed 
Filler 


Filler 


28-32% 
47-52 % 


Special 


Hydratex 


Coating 


3- 6% 
78-81 % 


Hydratex 


Coating 


The above tables are condensed from the Huber Kaolin Ser 
book. Complete directions for determining particle size 0 
clays will also be found in this volume. 


J. M. HUBER CORPORATION, /00 Park Avenue, New York 17, N. Y. 


MINES & PLANTS—LANGLEY, S. C., GRANITEVILLE, S. C., AND HUBER, GA. 


MEMO rmitTHe WORLDS’S LARGEST CLAY PRODUCERS 


PAPPI . 
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In high-rate water treatment units 
it’s_UUy 


ii UNAMLE that counts! 


Here’s the kind of performance 
you can expect from— 


DORRCO HYDRO-TREATORS 


" SOFT. COLOR : 
7 : “TURB. REM. |< 
| OPERATION : | : aT nen 
NO. AND SIZE | 145! DIA 
"OF UNITS tao ee 
GAP. PER UNIT, 
MGD. 


Here are the reasons for this performance... 


Uniform Feed Distribution . . . feed is distributed within the sludge blanket by means 
of rotating arms which constantly agitate the blanket. 


Concentration of Sludge Solids . . . sludge solids are collected and concentrated in a 
central thickening well and are positively removed to avoid the accumulation of a 


sludge blanket of excessive depth. 


Positive Sludge Removal . . . sludge is removed from the entire tank floor positively 


and continuously by means of rakes attached to the rotating arms. 


es a) 
If you are investigating high-rate, up-flow type units, get all the oo aa —0 R R CO = 
facts before deciding. A Dorr engineer will gladly supply 
detailed figures and operating results . . . at no obligation. 


THE DORR COMPANY, ENGINEERS 
: BARRY PLACE, STAMFORD, CONN. 
NEW YORK @® ATLANTA ® TORONTO 
CHICAGO ® DENVER ® LOS ANGELES 
RESEARCH AND TESTING LABORATORIES 

WESTPORT, CONN. 
SUGAR PROCESSING 

q PETREE & DORR DIVISION, STAMFORD, CONN. 
ASSOCIATES AND REPRESENTATIVES ‘ 
fi Dorr Technical Services and Equipment Are Also § 
§ Available Through Associated Companies and Rep- §& 
fy resentatives in the Principal Cities of the World. 
ig Names and Addresses on Request. 
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at small increased cost 


help in your mill on formulas and methods for 


Always call National Aniline first! 


NATIONAL ANILINE DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, N.Y. 


Boston Providence Philadelphia Chicago San Francisco 
Portland, Ore. Greensboro Charlotte Richmond Atlanta 
Columbus, Ga. New @rieans Thattanooga Toronto 


GS 


trades up your dollar volume 


National Technical Service provides practical 


producing unusual colored papers. 


In Tanks 
the specification 
is Wood 
In Builders 
the preference 


is Hauser-Stander 
Winning with Quality 


for over Eighty Years 


THE HAUSER-STANDER TANK CO. 


Cincinnati 32, Ohio 
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Abatement of Sulphate Pulp Mill Odor and Effluent 
Nuisances 


W. O. HISEY 


[he recovery system recently completed and put into 
yperation at the mill of the South African Pulp and Paper 
ndustries, Ltd., is described. This recovery plant was 
lesigned and installed with the intention of reducing, to 
he minimum, the odor and effluent nuisances which are 
ommonly associated with sulphate pulp mill operation. 
$lack liquor oxidation is included in the recovery oper- 
ition and the oxidation tower is used as a ‘“‘sulphur trap,” 
n that all waste gases containing malodorous sulphur 
‘compounds are diluted with air, passed through the black- 
iquor oxidation tower, and residual gases from this tower 
ire burned in the recovery furnace. In this way a large 
swroportion of the malodorous sulphur compounds which 
ire normally discharged to the atmosphere are destroyed 
ind their sulphur content is retained in the recovery 
yycle. Contaminated condensates from the digesters and 
‘vaporators are blown with air in a packed tower and the 
‘fluent is used as make-up water in a spray-cooling pond. 
Che odor nuisance from this effluent is negligible and the 
quantity is less than 2000 gallons per ton of pulp produced. 
{ven this small quantity may be reduced or entirely elim- 
nated since the purity is such that it could be reused in 
he causticizing system, or in pulp washing. Current op- 
‘rating practice is to reuse part of it in the causticizing 
yystem. A cyclonic evaporator and a set of fume-recovery 
owers have been installed following the soda-recovery 
urnace. Experience to date has indicated that a recovery 
ff more than 90% of the sulphur compounds in the gases 
eaving the furnace is obtainable in this system. The 
»dor level of the stack gases is very low and is reduced still 
urther by the introduction of a small amount of chlorine. 
\ slight, but distinct ‘‘kraft’’ odor is still evident in the 
tack gases, although the nuisance so created is hardly 
nore than would be the case with a boiler plant of the 
ame steaming capacity burning a high sulphur content 
oal. The measures undertaken to eliminate sulphur 
ompounds from the liquid and gaseous effluents have 
esulted in a high degree of retention of sulphur in the 
ystem, with consequent maintenance of sulphidity with 
elatively low additions of make-up chemical. 


THE sulphate pulping industry has undergone 
apid development since its inception some 80 years 
go and, from a standpoint of production capacity, is 
iow the most important of the chemical pulping proc- 
sses. This rapid development has taken place in 
pite of the major difficulty presented by the malodor- 
us and toxic waste products which are discharged 
nto the atmosphere and streams by the typical sul- 
hate pulp mill. Problems resulting from these waste 
oducts have been especially severe for mills which 
ave been located in urban areas or on watercourses 
vith low or intermittent flow, and numerous sulphate 
ulp mills have been in difficulty over stream or atmos- 
heric pollution. Since it appears that the laws 


V. O. Hisry, Member TAPPI; Consulting Engineer, Union Corporation 
td., Johannesburg, South Africa. 
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against such pollution will probably be made more 
stringent and their enforcement more rigorous in the 
future, the problem brought on by such pollution be- 
comes an important one facing the industry. 

Furthermore, the discharge of sulphur compounds 
which give rise to atmospheric and stream pollution 
represents an important technical and economic loss 
to the industry. Hagglund (4) presents evidence that 
high sulphidity in the cooking liquor results in a high 
rate of dissolution of lignin and improved pulp prop- 
erties. In the normal systems of alkaline recovery, 
the loss of sulphur tends to be high relative to the loss 
of sodium so that a mill which is efficiently operated, 
with respect to the recovery of sodium compounds, is 
prone to-suffer from the effects of low sulphidity (2) un- 
less special steps are taken to replace sulphur without 
also introducing additional sodium. Salt cake, to re- 
place the lost sodium and sulphur, is not so inexpensive 
as formerly and the addition of 200 to 300 pounds for 
every ton of pulp produced represents a substantial 
item of cost. 

The mill of the South African Pulp and Paper Indus- 
tries Ltd., located at Springs, near Johannesburg, 
South Africa, was started in 1938 to use the Pomilio 
process on straw. Technical and economic difficulties 
were experienced in the operation of the process and 
the mill was converted to the manufacture of pulp from 
wattle, eucalyptus, and pine timbers, by the soda proc- 
ess. The soda recovery system originally installed 
soon proved to be inadequate to deal with the liquors 
arising from increased pulp production and the de- 
cision to replace it with a modern type of soda recov- 
ery system presented an opportunity to change over to 
the sulphate process and thus obtain optimum pulp 
qualities from locally available timber supplies. 

Difficulties inherent in placing a sulphate pulp mill on 
the existing site were formidable. The mill is located 
in the midst of the Witwatersrand gold-mining area, 
within 2 miles of the center of the City of Springs. At 
least 100,000 persons live within a radius of 5 miles of 
the mill, and the community depends primarily on 
operation of gold mines for its livelihood. In fact, 8. A. 
Pulp was the first large industry in the area, so the 
people there are not accustomed to tolerating indus- 
trial odors. The water and effluent problems are also 
difficult, since water supplies are strictly limited, and a 
large part of the water supply for the mill arises from 
deep level mining operations. There is no river in which 
the effluent can be “lost’’ since the only stream avail- 
able is one which flows intermittently, following heavy 
rains. 

An investigation was made of proposed methods of 
odor control in the sulphate pulping industry, as well as 
other industries. Mills were visited in the United 


States, Canada, Sweden, and Australia, and the prob- 
lem was discussed with numerous interested persons. 
Tomlinson (7) had recently announced his system for 
black-liquor oxidation and secondary chemical recovery, 
and special attention was devoted to this system as it 
was being developed at Cornwall, Ont., and Windsor 
Mills, Que. As a result of this investigation it was 
concluded that the Tomlinson system provided a 
mechanism through which odor control could be 
achieved. 

Permission to use the patents in South Africa was ob- 
tained, and a system was designed with the hope that it 
would result in substantial elimination of noxious odor 
and effluents as well as give good efficiency of chemical 
recovery and retention of high sulphidity in the diges- 
tion liquors. Effluent liquids and gases are collected at 
their sources, subjected to oxidation and absorption 
processes, with return of the chemical values to the 
system. Escape of contaminated liquid effluents and 
waste gases are each confined to a single point, thus 
simplifying and centralizing control. It is the purpose 
of this paper to describe some of the features of this 
system and to report on the results which have been ob- 
tained during the months which it has been in opera- 
tion. 


NONCONDENSABLE GASES FROM THE DIGESTERS 


Gases arising from the relieving and blowing of 
digesters are normally a serious source of atmospheric 
contamination because of their high content of sulphur 
compounds. Such gases arising from the kraft digestion 
of hardwood timbers appear to be worse in this regard 
than those from the digestion of softwoods. Reid (4, 6) 
has investigated the gases liberated during the digestion 
of eucalyptus in Australia and has come to the conclu- 
sion that both the quantity and noxious quality of such 
gases are greater than are commonly associated with the 
digestion of softwoods. He has identified isopropyl 
mercaptan and di-isopropyl disulphide in the relief 
gases from the sulphate digestion of #. regnans, and has 
recovered as much as !/, gallon of an oily condensate 
consisting primarily of the latter compound from the 
blowing of a 2000-cubic foot digester. This compound 
is sald to be extremely odorous, and the oily condensate 
mentioned requires to be diluted to 1 part in 20 million 
to reduce the odor to a barely detectable level. The 
unusual quantity of noncondensable gases from the 
digestion of wattle and eucalyptus has also been noticed 
at Springs, and it has been found necessary to use a con- 
tinuous relief to avoid the development of ‘‘false’’ pres- 
sures in the digesters. Such gases are very rich in 
sulphur compounds, and analyses of the relief gases 
from the digesters at Springs have given results of be- 
tween 4000 and 5000 pounds of sulphur per million cubic 
feet of gas. Such large quantities of sulphur indicate 
these gases to contain upward of 70% by volume of 
organic sulphur compounds. Such gases are highly 
combustible when mixed with air (6), and care is neces- 
sary to eliminate the accumulation of an explosive mix- 
ture in the system. 

Consideration was given to several alternative meth- 
ods of handling these relief gases, and the method 
finally chosen was to pass them into the blow tank and 
condenser system. Choice of this method was predi- 
cated on the continuous digester relief already men- 
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tioned, since such relief provides a continuous steam 
purge of the blow tank, which is under a constant back 
pressure, and thus prevents the inflow of air. This ex- 
clusion of air from the blow tank prevents the creation 
of an explosive mixture, and noncondensable gases 
which pass through the blow condenser are immediately 
diluted to a concentration far below the minimum ex- 
plosive limit. A hazardous condition might develop in 
the blow tank during periods of partial or complete 
plant shutdown, when absence of digester relief might 
allow the admission of air to the system. Operating 
and maintenance men are aware of this potential 
hazard, and the system is thoroughly purged at every 
shutdown period. 

A better arrangement might be to lead the digester 
relief gases directly to the black-liquor oxidation tower, 
without dilution. However, it is known that iron sul- 
phide is an excellent catalyst for the oxidation of mer- 
captans, and cases have been reported of combustion 
taking place within such a pipe line. If this arrange- 
ment is used, it would appear to be necessary to purge 
the blow tank continuously with air to eliminate the 
possibility of the development of an explosive mix- 
ture. 


Several methods are available for the condensation of 
vapors arising from the blowing of digesters, and the re- 
covery of the heat in the form of hot water for pulp 
washing. In the present case, a surface condenser has 
been used since with this apparatus both the foul con- 
densate and the noncondensable gases could be con- 
fined for further treatment. This surface condenser 
has some 6000 square feet of heating surface and has 
proved to be adequate for the condensation of all steam 
arising from the blowing of digesters of 2000-cubic feet 
capacity. Condensate arising from the blow is piped to, 
the contaminated water system, described below. Non- 
condensable gases from the blow condenser are im- 
mediately diluted with air to a very low concentration 
(Table IL) and are passed through a duct to the black- 
liquor tower. The air used in this dilution is the ex- 
haust from the vacuum pumps used on the pulp washers, 
which thus serves as one source of oxygen for the black- 
liquor oxidation, as well as dilution for the potentially 
combustible gases from the digesters. All odors arising 
from the digesters and washers are thus confined to a 
closed system. In addition to sulphur compounds, both 
the condensate and the noncondensable gases from the 
digesters appear to contain substantial quantities of 
ammonia, apparently arising from nitrogen compounds 
contained in the wood. 


OXIDATION OF BLACK LIQUOR 


Several studies of the oxidation of black liquor with 
air prior to evaporation have been published in recent 
years, and these studies as well as experience in several 
mills, have shown that such oxidation results in the con- 
version of a large portion of the volatile sulphur com- 
pounds in the black liquor to nonvolatile forms. The 
full implications of this oxidation reaction are not fully 
understood, but it appears that the liberation of sulphur 
compounds in the evaporators is greatly reduced and 
the black liquors are less corrosive. 

Bergstrom and Trobeck (8) have used a process in 
which the black liquor is completely converted to foam. 
Tomlinson (7) uses a packed tower, although troubles 
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due to foam and plugging of the tower with fiber and 
soaps have been reported. Sulphate black liquors take 
up oxygen with great avidity, so that any process by 
which adequate supplies of oxygen are brought into in- 
timate contact with the black liquor would appear to 
give a reasonably satisfactory result. In the present 
case a packed tower was chosen on account of its sim- 
plicity, the packing being a four-cell hollow tile of a 
type commonly used for building purposes. This pack- 
ing has the virtue of providing adequate channels for 
the flow of liquid and air, and film-type flow over the 
flat surfaces minimizes foam formation. No difficulty 
due to foam or plugging has been found during 6 months 
-of continuous operation. 


Routine determinations of the degree of oxidationhave 
been made since the initial operation of the tower, using 
the TAPPI method involving distillation from a solu- 
tion containing ammonium chloride. In general, the 
results have indicated approximately 85% oxidation, a 
few typical results being given in Table I. Column III 


Table I. Typical Results from Black-Liquor Oxidation 


Tower 
i IHG EE 
Sulphidity of smelt, % 14 See ORO. 
-Na2S in black liquor entering oxidation 
- --tower, g./I. ; 3.4 5.4 8.2 
NaS in black liquor leaving oxidation 
tower, g./l. OF5S Onto eles 
Oxidation efficiency of tower, % 83 92 84 
Further oxidation of black liquor from 
tower 
Na.S after treatment with air for 20 
hours, g./I. ot eee 0.66 
After 48 hours, g./I. ane Peat 0.53 


of this table includes also some results obtained in an at- 
tempt to carry the oxidation to a further degree than 
was possible in the tower, with its limited time of con- 
tact. It is to be noted that even a further 48 hours of 
treatment with air failed to completely eliminate the 
volatile sulphur. These and other similar results indi- 
cate that two separate reactions are involved in the proc- 
ess, the first, rapid reaction probably involving only 
the —SH group, while the second, slow reaction may 
well involve sulphur which is loosely bound to an organic 
complex. Further investigation of these oxidation re- 
actions may well prove to be a fruitful field for re- 
search. 

In practice, the degree of oxidation achieved has been 
sufficient to prevent any obvious corrosion of mild- 
steel evaporator tubes and other mild-steel equipment 
in the evaporator section. Noncondensable gases from 
the evaporators contain a relatively high concentration 
of sulphur compounds (Table II) which may arise from 
the decomposition of organic sulphur compounds. <A 
longer period of operation will be required to determine 
whether corrosion at the evaporators is going to be a 
serious problem or not. 

The black-liquor oxidation tower is used as a trap for 
sulphur compounds in the gases arising from the di- 
gesters and evaporators. Ducting is arranged so that all 
malodorous gases are passed through the oxidation tower, 
providing an opportunity for sulphur compounds to be 
oxidized and absorbed, and thus returned to the system. 
To date it has not proved possible to establish a suffi- 
ciently accurate balance over the system to determine the 
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extent of such absorption, although it would appear to be 
appreciable. Cases vented from the black-liquor oxida- 
tion tower contain considerable quantities of mercap- 
tans and disulphides (Table II), which would make 


Table II. Sulphur Compounds in Gas Streams 
(Pounds Sulphur Per Million Cubic Feet Gas) 


H2S and Organic Total 
mercap- disul- Inorganic sul- 
tans phides sulphur phur 
Digester relief gases to 
black-liquor oxida- 
tion tower—after dilu- 
1.78 2.40 Nil 4.18 


tion 
Noncondensable gases 

from evaporators 575.9 99.2 Nil 675.1 
Gases leaving black-liq- 

uor oxidation tower— 

entering forced draft 

fan 3.55 7.42 Nil 10.97 
Estimated quantity sul- 

phurreturnedtofurnace 

from black-liquor oxi- 

dation tower as pounds 

Na,SO, per ton pulp ne Soe oe 8.3 


Operating conditions: sulphidity—14% black liquor entering oxidation 
tower—5.2 g./l. NaoS, black liquor leaving oxidation tower—0.85; and oxi- 
dation efficiency —84%. 


them very obnoxious if they were vented to the atmos- 
phere.. Tests on these gases have indieated that- the 
sulphur compounds are so highly diluted with air as to 
constitute no possible explosion hazard, so they are now 
led to the suction side of the forced draft fan, and thus 
returned to the furnace. There was some question, at 
first, as to whether the irregular flow of these gases, due 
to the blowing of the digesters, and possible irregulari- 
ties of composition, might interfere with the operation 
of the furnace, but no such difficulties have been ex- 
perienced in practice. The return of these gases to the 
furnace, where they are burned and the sulphur content 
retained in the system, is undoubtedly an important 
factor in reducing the odor nuisance to a low level. The 
change was most noticeable when this practice was first 
adopted. 


EVAPORATOR ARRANGEMENTS 


In the normal sulphate mill, the evaporators take 
second place only to the digesters as sources of atmos- 
pheric and stream pollution. Fixation of sulphur com- 
pounds by oxidation of the black liquor greatly reduces 
this nuisance, but does not entirely eliminate it. The 
usual barometric jet condenser for vapors from the 
evaporators was not suitable for the conditions at 
Springs due to the inadequacy of water supplies and to 
the effluent problem involved. A surface condenser, 
with stainless-steel tubes, is used and thus the cooling 
water is positively separated from the contaminated 
condensate and the noncondensable gases, which are 
available in concentrated form for further treatment. 
Heat absorbed in the condenser cooling water is dis- 
sipated in a spray pond, and the water is recirculated 
to the condenser. The water requirements of the spray 
pond are very small, and the effluent problem created 
by a barometric jet condenser is eliminated. 

Noncondensable gases from the evaporators are 
evacuated by a steam-jet ejector, and are introduced 
into the black-liquor oxidation tower, whence they are 
eventually returned to the furnace and burned. Con- 
taminated condensate is mixed with the condensate 
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from the digester blow system, and is treated in the 
contaminated water system, described below. 


CONTAMINATED WATER SYSTEM 


The foul condensates from the digester blow and the 
evaporators are circulated through a packed tower, 
similar to the black-liquor oxidation tower. Air is 
blown through this tower to oxidize or strip volatile 
sulphur compounds in these condensates. The foul gas 
from the top of the contaminated water tower is used 
as an air supply for the black-liquor oxidation tower, 
thus preventing the malodorous substances from reach- 
ing the atmosphere. The liquid effluent from the con- 
taminated water system amounts to approximately 
1800 gallons (U. 8S.) per ton of pulp, and has a percep- 
tible, but not strong, “kraft’’ odor. A typical analysis 
of this effluent is given in Table III. Present operating 


Table IL]. Contaminated Condensate Effluent 


pH 10.5 
Total solids, g./l. 0.384 
NaySO, 0.047 
Na SO; Nil 
NaySsO, 0.252 
NaS and mercaptans 0.019 
NaCl 0.028 
Organic and undetermined 0.038 
B.O.D.—30 hours, p.p.m. 930 
Rate of flow, U.S. gallons per ton pulp 1800 
Equivalent Na»SO, lost per ton pulp, Ib. 4.6 


practice is to add a small amount of chlorine to this 
effluent, to reduce the odor, and to use it as make-up 
in the spray pond previously mentioned. A spray is an 
excellent device for the liberation of odors, and the fact 
that this effuent is used as the only make-up for the 
spray pond, without creating a nuisance, is excellent 
evidence of the low odor level of the efluent. It is to be 
noted that this represents the sole process effluent from 
the entire unbleached pulp system, up to the screens. 
Normally, this effluent is of sufficient degree of purity 
to be used in the causticizing system, and for pulp 
washing, in which case it could all be absorbed in the 
system. Currently, this effluent is being used in the 
causticizing system, and it is planned that the balance 
will be returned for pulp washing in the near future. In 
this case, the sole liquid effluent from the digesters, 


will be floor washings, spillages, and the liquid included 
in lime mud, no lime reburning being practiced. 


SECONDARY RECOVERY SYSTEM 


The soda-recovery furnace in use is a standard design 
B & W-Tomlinson furnace with a nominal capacity for 
75 ton of pulp daily, and it is now being operated at ap- 
proximately its rated capacity. A secondary recovery 
system, including a cyclonic evaporator and three fume 
recovery towers, has been installed to obtain a high re- 
covery of sodium and sulphur compounds and eliminate 
the fume nuisance which is created by many sulphate 
mills. | 

Hot gases from the boiler enter the cyclonic evap-. 
orator at 400 to 450°F. and are cooled to an exit tem- 
perature of 190 to 220°F. This represents a substantial | 
evaporation of water from the heavy black liquor which | 
normally enters the cyclonic evaporator from the mul- 
tiple effect. evaporators at 51 to 53% solids, and leaves 
at 62 to 65% solids. Direct contact evaporators, disk or | 
cyclonic, have been held to increase the odor of the 
stack gases through displacement of hydrogen sulphide | 
by carbon dioxide (/, 2,3). This may well be true under 
certain operating conditions, and the data of Table IV 
show one case, with high operating sulphidity, in which 
the content of H:S and mercaptans in the gas stream 
leaving the cyclonic evaporator is higher than that in 
incoming gas stream. In both of the other cases cited 
in Table IV, with lower operating sulphidity, the 
content of H.S and mercaptans is substantially reduced 
in the cyclonic evaporator. 

The results of three sets of tests on the cyclonic 
evaporator, made at different times and under rather 
widely varying operating conditions, are included in 
Table IV. The outstanding feature of these data is the 
fact that the recovery of sulphur compounds is shown 
to be considerable. Individual components of the gas 
streams entering and leaving the evaporator vary 
widely under the different operating conditions, but the 
over-all recovery of sulphur compounds appears to be 
good, varying from 48 to 126 pounds of sodium sul- 
phate per ton of pulp. The presence of sodium chloride 
in the gases is to be attributed to salt introduced with 
electrolytic caustic soda which was used for alkali 
make-up. 


pulp washers, soda-recovery, and causticizing : | 
1 


Table IV. Cyclonic Evaporator Operating Tests 


-—— Entering cyclonic evaporator—— X~ 
If IT JOBE 


———Leaving cyclonic evaporatoy-——~ 
JE IT 


Gas temperature, °F, 420 
Gas dew point, °F. ats 
Black liquor concentration % solids 51.5 
Smelt sulphidity during test period, % 19 
Gas analyses, equivalent lb. NasSO,/ton pulp 
HS and mercaptans 17.4 
Organic disulphides ND 
COS and CS, 1h 
Sulphur dioxide 58.0 
Sulphur trioxide Nil 
Sodium thiosulphate Nil 
Sodium sulphate 153.0 
Sodium carbonate 34.8 
Sodium chloride 38.1 
Total sulphur compounds in gas, Ib. NasSO,/ 
ton pulp 229 .6 


Salt, cake recovery in cyclonic evaporator, lb. 
Na,SO,/ton pulp 


Furnace gases: CO», % 14.2 
O», % 4.6 
CO, % Nil 


440 400 re 189 195 
hy y i 169 170 
54.0 54.7 62.5 65.6 64.1 
25 14 ne: he 
2.6 52.5 Ol 10.6 19.0 
ND 3.2 ND ND 1.9 
0.8 Nil 0.9 0.8 Nil 
10.0 5.3 5.5 2.0 Nil 
Nil Nil Nil Nil Nil 
Nil Nil 18.8 6.0 Nil 
136.0 234.5 86.0 82.0 148.0 
Nil 5.4 11.4 Nil 2.9 
30.0 fee 20.8 Nil ayes 
149.4 295.5 120.3 101.4 168.9 
i Ai! 109.3 4 
12.6 12.9 ye ie 
720 5.5 a 
Nil Nil 
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Gases leaving the cyclonic evaporator pass to the 
induced draft fan and are blown through the fume re- 
covery system before entering the separator and stack. 
The fume recovery system consists of three towers, 
through which the gases pass in series, each tower being 
equipped with a central spray header and 280 spray 
nozzles. Liquor is recirculated in each tower at 1800 
gallons (U. 8.) per minute, the concentrated fume 
solution being bled from the tower system at approxi- 
mately 10% solids and introduced into the weak black 
liquor at the oxidation tower. During the early opera- 
tion of the fume-recovery system the efficiency of re- 
covery was very poor, and the amount of fume dis- 
-eharged to the atmosphere was excessive. In fact, at 
this stage, the plume of fume extended for well over a 
mile from the mill. This condition was corrected by 
replacing all spray nozzles with an improved type, 
giving good atomization, and by the introduction of 
baffles in the gas ducts between the spray towers to 
produce high gas velocities and pressure drops at the 
gas inlets. With these changes, the gas temperatures 
in the spray towers reached saturation, and in fact a 
considerable amount of condensation takes place in the 
towers. Under these conditions, the recovery of chem- 
icals in the tower system is excellent, 90% or better, 
and the plume of fume has substantially disappeared. 
Table V includes the results of two sets of tests on this 


Table V. Fume-Recovery System Operating Tests 


Entering 
Sume-recovery Leaving 
system from Sume-recovery 
cyclonte evaporator system to stack 


Jk 10L I J06 
Gas temperature, °F. 195 193 157 154 
Gas dew point, °F. 170 157 156 153 
Smelt sulphidity during 
test period, © 14 16.5 
Gas analyses, equivalent lb. 
NaSO,,/ton pulp 
HS and mercaptans 19.0 8.8 2.8 0.5 
Organic disulphides 1.9 Present 2.0 Present 
COS and C8, Nil 2.7 Nil 1.6 
Sulphur dioxide Nil 8.9 Nil Nil 
Sulphur trioxide Nil Nil Nil Nil 
Sodium thiosulphate Nil 14.1 Nil AD 
Sodium sulphate 148.0 124.0 12.5 4.0 
Sodium carbonate 2.9 Nil 2.2 2.0 
Sodium chloride PA es 14.7 8.5 8.9 


Total sulphur compounds 
in gas lb. NaSO,/ton 
pulp 168.9 158.5 ilhomy © ORT 

Salt cake recovery in fume 
system, Jb. NaSO,/ton 
pulp yi Lar 151.6 


148.9 


system, and in both cases the recovery of salt cake per 
ton of pulp is shown to be of the order of 150 pounds 
per ton of pulp, while net losses in the fume are of the 
order of 10 to 20 pounds of salt cake per ton of pulp. 
The photograph, Fig. 1, shows the discharge from the 
stack under conditions of good recovery. The dis- 
charge from the stack is saturated vapor, the moisture 
evaporating within a few yards in the dry air of the 
Transvaal, leaving an almost undetectable residue of 
fume. 

The data of Table V indicate that small quantities of 
mercaptans and disulphides are still present in the 
stack gases, hardly sufficient to be distressing but defi- 
nitely detectable. The stack, which is of steel, has 
been lined with Gunite and treated with a rubber com- 
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pound as a protection against corrosion, and current 
operating practice is to add a small amount of chlorine 
to the saturated vapor in the stack. This chlorine, 
amounting to 4 or 5 pounds per ton of pulp, reacts 
rapidly in the warm saturated atmosphere of the stack, 
and appears to deodorize the mercaptans, but appar- 
ently does not react with the disulphides, which are 
themselves the products of oxidation of mercaptans. 
The residual stack odor thus appears to be due to the 
presence of disulphides which pass through the fume- 
recovery system substantially unchanged. This re- 
sidual odor is relatively slight, and, although truly 
“kraft”? in character, is hardly more of a nuisance than 
the stack gases from a boiler plant burning a high sul- 
phur coal. 


Fig. 1. View of stack showing limited fume discharge 


During the early operation of the fume-recovery 
system, some difficulty was experienced with corrosion 
in the fume-recovery towers. Such corrosion was seri- 
ous in the spray nozzles and pump impellers, parts 
which were of cast iron and were subjected to the ero- 
sive action of high-velocity liquors. At that time high 
sulphidity was being maintained (over 30% at one 
stage), and the recovered fume solution became very 
acid, in spite of the fact that considerable quantities of 
caustic soda were added in an attempt to maintain 
alkaline conditions in the fume towers. Sulphidity is 
now being maintained at a much lower figure (18 to 
20%), recovered fume solution remains alkaline, and no 
further evidence of corrosion has been noted. Further- 
more, during the early operation of the system, alkali 
make-up was by the addition of electrolytic caustic 
soda which contained substantial quantities of sodium 
chloride and somewhat more than traces of sodium 
chlorate. This resulted in the introduction of chlorine 
compounds which accumulated in the system, as may 
be seen in the data of Tables [V and V, and which may 
also have contributed to corrosion in the fume-re- 
covery system. At the same time, sulphidity was being 
built up through the introduction of sulphur to the 
digesters, and this may also have resulted in active 
sulphur compounds in the stack gases and thus con- 
tributed to the corrosion. At present make-up is by the 
use of salt cake, in the normal manner, but a consider- 
able period of operation will be required to determine 
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whether the corrosion was primarily due to the high 
sulphidity, to active chlorine compounds, or to the use 
of sulphur in the digesters. 


SUMMARY 


The soda-recovery system herein described may be 
fairly said to have accomplished the following results: 

1. Quantity and pollutional quality of the effluents 
from the unbleached pulp, soda recovery, and causticiz- 
ing systems have been reduced to a sufficiently low 
level that it would not be objectionable even in a very 
small stream. The quality of this effluent is sufficiently 
good so that it may be entirely absorbed in the system, 
as warm water for pulp washing, and in the causticizing 
system, thus eliminating stream pollution from this 
source. 

2. The odorous characteristic of the effluent gases 
has been greatly reduced, although not entirely elim- 
inated. Stack gases still contain a small amount of 
disulphides which are detectable, but not obnoxious. If 
a practical method can be devised for dealing with these 
compounds, a truly odorless sulphate mill will result. 

3. Asa result of the steps which have been taken to 
prevent the escape of sulphur compounds, they have 
been retained in the system, and make-up chemical re- 


| 
quired has been relatively small. Sulphidity | of the 
order of 18% has been maintained by the addition of 
sulphur equivalent to approximately 100 pounds of salt 
cake per ton of pulp produced, and it is anticipated that 
sulphidity of the order of 25% should not require more 
than 150 pounds salt cake per ton of pulp. Additional 
operating experience will be necessary to confirm these 
figures, but experience to date indicates that they are 
reasonable expectations. 
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Hydrogenation of Douglas-Fir Lignin 


IRA T. CLARK, JAMES R. HICKS, and ELWIN E. HARRIS 


Lignin residue from the hydrolysis of Douglas-fir sawmill 
waste was hydrogenated in batch equipment at the U. S. 
Forest Products Laboratory at a temperature of 320°C. in 
the presence of copper chromite and Raney nickel cata- 
lysts. Decalin was used as a suspending medium. The 
product, on the basis of the lignin, was a complex mixture 
composed of 26.3% neutral oils, 3.8% low-boiling acids and 
phenols, 1.2% water-soluble materials, 7.3% low-boiling 
tars, 11.6% pitch, 29.3% unreacted residue, 4.8% water, and 
15.7% gas and unaccounted-for products. 


THE lignin used for hydrogenation was the 
unpurified residue from the hydrolysis of Douglas-fir 
mill waste (8) containing 30% bark. It contained 
material of which 83.2% was insoluble in 72% sulphuric 
acid (15), 6.5% was soluble in alcohol-benzene, 2.3% 
was soluble in water, and 8% consisted of nonlignin 
materials, chiefly cellulose. The aleohol-benzene-solu- 
ble fraction (3) included long-chain aliphatic hydrocar- 
bons, alcohols, and acids. Lignins produced by acid 
hydrolysis of wood have been shown to contain highly 
polymerized molecules (4) that were practically insolu- 
ble in ordinary solvents. 


HYDROGENATION OF LIGNIN 


Hydrogenation was carried out in an electrically 
heated 2-liter nickel-steel pressure cylinder arranged to 
rock in a vertical plane. A series of runs was made, in 
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each of which 200 grams of air-dried lignin residue 
plus 2 grams of calcium oxide and the catalysts were 
suspended in 850 ml. of decalin. Five of these runs are 
shown in Fig. 1. The decalin for four of the runs was 
fresh. In the fifth run, B, which was identical with run 
A in other respects, the lignin was suspended in decalin 
recovered from previous runs. The recovered decalin 
appeared to contain inhibitors. The calcium oxide was 
added to promote the hydrogenation of phenols (16). 
Commercial hydrogen was introduced at a pressure of 
3500 p.s.i. by means of a booster pump, and shaking was 
then begun. After the pressure became constant, a 
pressure reading was taken, and heat was turned on. 
About 11/2 hours were required to raise the temperature 
to 320°C., after which the temperature was main- 
tained at 320°C. for 4 to 5 hours. During the heating, 
pressure rose to a maximum of 5500 p.s.i. and then fell, 
due to the absorption of hydrogen, to 2300. The cylin- 
der was then allowed to cool to room temperature over- 
night, while the pressure fell to about 500 pounds. 
A total of 4655 grams of lignin residue washydrogenated. 
The hydrogen absorbed averaged 1 mole of hydrogen 
for 32.5 grams of lignin. 


FRACTIONATION OF PRODUCTS 


The product was first separated into benzene-soluble 
and benzene-insoluble products, and the benzene-soluble 
material was further fractionated as shown in Fig. 2. 
Separation of pure compounds was difficult because of 
the complex mixture of products present. Because 
some of the products were mutually soluble, separation 
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Fig. 1. Hydrogenation of Douglas-fir lignin 
Run °C. CuCr204/lignin Raney nickel/lignin 
A 300 0.1 0.0025 
B 300 0.1 0.0025 (in reused decalin) 
Cc 300 0.2 0.01 
D 350 0.2 0.01 
E 350 0.2 0.05 


by chemical means was difficult. Other products 
formed constant-boiling mixtures, and still others were 
oxidized or polymerized during the process of separation. 
The benzene layer was separated from aqueous prod- 
; ucts and subjected to fractional distillation, first under 


atmospheric and then under reduced pressure. The 
high-boiling residue was rehydrogenated at 350°C. 
and again distilled under a pressure of 1 mm. of mercury 
(Hg). Volatile products were combined. Nondis- 
tillable residue was 541 grams. The combined volatile 
products were fractionated into three fractions in a 5- 
foot Fenske column that had a 25-mm. inside diameter 
and that was packed with glass helices. The fractions 
obtained were as follows: (1) that boiling below 120°C. 
at 100 mm.; (II) that boiling from 120 to 140°C. at 
100 mm. (this fraction included decalin); and (III) 
that boiling from 150°C. at 100 mm. to 350°C. at 1mm. 
Each of the fractions was extracted with 5% aqueous 
sodium hydroxide to remove water-soluble and alkali- 
soluble products. Phenolic substances were recovered 
by treating the solution with carbon dioxide and ex- 
tracting the solution with ethyl ether. The water- 
soluble organic acids were recovered from the solution 
by acidifying it with dilute sulphuric acid and by ex- 
tracting them with ethyl ether. 


WATER-SOLUBLE PRODUCTS 


Water-soluble organic products representing 1.2% 
of the lignin were separated from the water washings 
into neutral oils, phenols, acids, amines, and nondis- 
tillables by the procedure shown in Fig. 3. 

Cyclohexanol was isolated from the water-soluble 
neutral products by fractional distillation. It was 
identified by the formation of a 3,5-dinitrobenzoate 
that melted at 111°C. 

Phenol was isolated from the phenolic fraction and 
identified by its 3,5-dinitrobenzoate derivative that 
melted at 145°C. 

Acetic acid was obtained by distillation of the acidic 
fraction. It was identified by its boiling point (114 to 
116.5°C.), its neutral equivalent (59.2), and its anilide 
derivative (melting point, 112°C.). 


Hydrogenation product in decalin 
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Fig. 3. 


The amine and nondistillable products were not of 
sufficient quantity for fractionation ‘or identification. 
The amine fraction had the odor of ethylamine. The 
nondistillable material was an acidic sirup that would 
not form an osazone or anilide. 


WATER-INSOLUBLE NEUTRAL OILS 


Neutral oils with three different boiling ranges, as 
shown in Fig. 2, were separated from the lignin-hydro- 
genation products. The neutral oils boiling below 
184°C. were distilled at a 20:1 reflux ratio in a column 
having the efficiency of 98 theoretical plates. The 
distillation curve is shown in Fig. 4. Except for a 
cyclohexane-benzene plateau at 77 to 80°C., the frac- 
tionation indicated no pure compounds. For this 
reason the neutral oils were treated with anhydrous 
magnesium chloride (6, //, 12) to remove neutral 
oxygen-containing compounds. The hydrocarbons re- 
covered from the treatment were distilled. Figure 5 
shows the distillation curve. Cyclohexane, methyl- 
cyclohexane, ethyleyclohexane, propyleyclohexane, and 
toluene were identified in the hydrocarbon fraction. 

The neutral-oil fraction boiling above 184°C. at 
atmospheric pressure and below 150°C. at 2-mm. mer- 


Table I. Products from the Hydrogenation of Douglas-Fir 


Lignin Residue 


Dry lignin 


Product residue, % 


Hydrocarbons distilled below decalin 4.3 
Neutral oxygen compounds distilled below decalin 2.0 
Hydrocarbons distilled above decalin 19.5 
Neutral oxygen compounds separated above decalin 0.5 


Total neutral products distilling below 150°C. at 2 


mm. Hg 26.3 
Acids and phenols 3.8 
Water-soluble products 1.2 
Tars distilling above 150°C. at 2 mm. Hg 7.3 
Pitch 11.6 
Unreacted residue 29.3 
Water from reaction 4.8 
Gases from reaction and losses (by difference ) L5.7 

100.0 


Separation of water-soluble products 


cury pressure was extracted with 5% aqueous sodium 
hydroxide to remove acidic and phenolic substances. 
It was then treated with anhydrous magnesium chloride 
to remove oxygen compounds. The hydrocarbon frac- 
tion was fractionally distilled at a 20:1 reflux ratio. 
Because the distillation gave incomplete separation, 
the distillate was collected in 50-ml. cuts, which were 
diluted with methyl alcohol or acetone, depending on 
their solubility, and were stored at a temperature of 
—30°C. for 48 hours. Crystalline material that sepa- 
rated out was filtered off. The crystals proved to be the: 
same long-chain hydrocarbons and alcohols found pre- 
viously by the authors (3) in the extractives from Doug- 
las-fir. The oils recovered after distilling off the solvent 
were redistilled in a distilling column having the effi- 
ciency of 100 theoretical plates (13). The distillation 
curve, the index of refraction, the methoxyl content by 
the method of Hoffman and Wolfrom (7), and the 
hydroxyl content by the method of Ogg, Porter, and 
Willits (10) are shown for the various fractions in 
Fig..6: 

Carbon and hydrogen determinations by the method 
of Niederl and Niederl (9) were made on the fractions at 
the maximums and minimums of the refractive-index 
curve. These values are given in Table II. The 
empirical formula indicates the presence of hydro deriv- 
atives of condensed polynuclear aromatic compounds. 
Bromination, oxidation, or the formation of derivatives 
of hydroxy groups did not produce derivatives that were 
of any assistance for characterization of the products. 

Since these analyses and the solubility of the fractions 
in cold concentrated sulphuric acid indicated that they 
were probably mixtures, the fractions were separated 
into crystalline and nonerystalline products by freezing 
them individually or in groups in a petroleum-ether 
solution at a temperature of —70°C. This treatment 
resulted in the isolation of about 20% of the neutral oils 
as crystalline products. These were identified as 
aliphatic compounds that had been incompletely re- 
moved by crystallizing at —30°C. 

The oil fractions recovered from the solvent were 

Vol. 34, No. 1 


January 1951 TAPP? 


mL APPI 


DISTILLATION TEMPERATURE (*C.) 


Table II. 


Boiling Hydroxyl O + 
range, Hydroxyl, Methoxyl, methoxyl O, 
Fraction XG % % /o 
a 98 .0-100. 5? 4.65 a) 
11 107 .0-109 . 5° Ome 2.86 6.29 
15 115 .0-117 .0° 5.02 1.66 5.59 
19 124 .0-127 .0° 4.70 I NC 5.24 
27 113 .0-115 .0° 3.90 0.95 4.15 
30 Die 3.28 0.74 3.47 
34 126 .0-128.0¢ 2.64 0.72 2.85 
40 136 .0-137 .5° 3.44 0.62 5.02 


— 


Analysis of Neutral Oils Distilling Above 184°C. 


Oxygen 
other than 


—Combustion analysis 


Carbon, Hydrogen, Oxygen,” OH and OMe, Empirical 
/o % o 0 formula 
77.84 11.44 10.22 : Co.7Hi6.90 

76.80 11.52 11.68 5.4 3.3Hi5.7 
81.20 11.19 7.61 2.0 14.2He3.4 
80.28 Mio0) 8.22 3.0 u.7Ha1.9 
83.15 Till 5.14 1.0 Co1,6H 36.30 
83 .20 11.86 5.14 ih sh 18,7H31.7 
83.70 11.40 5.22 2.4 Y91.7434.4 
83.70 11.40 4.60 itll Co4.1 390 


@ By difference 
+’ Under pressure of 10 mm. of mercury. 
© Under pressure of 2 mm. of mercury. 


~ dehydrogenated by heating in purified benzene in the 


presence of a platinum-activated carbon catalyst by the 
method of Adkins (2). 

In a typical dehydrogenation, 2 grams of catalyst, 5 
grams of neutral oil, and 30 ml. of benzene were heated 
in a 230-ml. bomb for 10 to 12 hours at 300°C. The 
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Fig. 4. First distillation of neutral oils distilling below 


decalin 


product was separated from the catalyst, extracted 
with 5% aqueous sodium hydroxide to remove phenolic 
substances, stripped of benzene, and frozen in petro- 
leum-ether solution at —70°C. (Fig. 8). Crystalline 
naphthalene, diphenyl, and dibenzyl were separated in 
this manner and identified. Table II] shows the prod- 
ucts isolated from the various fractions. 


OXYGEN COMPOUNDS IN THE NEUTRAL OILS 


Anhydrous magnesium chlorine reacts with alcohols 
and ketones to form insoluble compounds and has thus 
been used (6, 11, 12) to remove alcohols and ketones 
from hydrocarbon mixtures. The neutral oils boiling 
below 184°C. and those boiling above 184°C. were also 
separated with anhydrous magnesium chloride. 

The products boiling below 184°C. as shown in 
Fig. 4, were combined into seven fractions representing 
adjacent boiling ranges. Each of these fractions was 
diluted with about equal parts of petroleum ether 
(boiling range 40 to 65°C.) and was shaken for 24 hours 
at room temperature with 10% of its weight of anhy- 
drous magnesium chloride which passed through a 20- 
mesh screen. The solid was removed from the mixture 
by centrifuging and was washed with petroleum ether. 
The washings were combined and added to the un- 
reacted oil and concentrated. The oil was treated 
repeatedly with anhydrous magnesium chloride until no 
more products were removed. Thirty per cent of the 
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low-boiling neutral oil was removed as a complex. 
The oxygenated compounds were recovered by decom- 
posing the complex with water, followed by steam 
distillation. The oil was removed from the condensate 
by extraction with ether, dried over anhydrous calcium 
sulphate, and fractionally distilled. The distillation 
curve is shown in Fig. 7. Cyclohexanone, cyclohexanol, 
and 4-methylcyclohexanol were identified in the frac- 
tions. 

The oil boiling above 184°C. was treated with anhy- 
drous magnesium chloride in a similar manner, but only 
2.4% of the oil formed a complex. Subsequent work 
has shown that the reaction was incomplete and that all 
the oxygen-containing compounds were not removed 
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Fig. 5. Hydrocarbons distilling below decalin 


from these higher-boiling, higher-molecular-weight 
compounds. The fractions were distilled under dimin- 
ished pressure. No pure compounds were identified. 
The lowest boiling products from the fraction were insol- 
uble in cold concentrated sulphuric acid; the highest- 


boiling products were 70% soluble. 


Table II]. Dehydrogenation Products of High-Boiling Hydrocarbons 


Dehydrogenated 


Prato dinilling ot 
raction 5 : Prod | cond 
aitling Indes, af pafeaction simospheri es roduel Sram ate 
114-115 1.5250 (Original 1.4892 250-260 Oil, including 3% phenols Oil + naphthalene 
115-1 196 15230 tone 1 iG) es Oil, no phenols Oil + 7% dibenzyl 
119-124¢ 1.5220 (Original 1.4870) Oil, including 7% phenols Oil + 6.5% dibenzyl 
111-115 1.525 (Original 1.4990) =e Oil, including 6% phenols Oil 
115-119? 1.5360 (Original 1.5030) 217-248 ue including 6.7% phenols ou 
19-121" 1.5373 (Original 1.4980 a i Rese 
125-198" eee old HOOSOs 220-225 Oil + trace phenols Oil + unidentified crystals, mp. 
(Original 1.4992) >225 ~ 90-92; C, 88.89%; H, 9.45% 
128" 1300 ree tei ac te Saher. bea Oil + trace phenols Oil + diphenyl 
137-137.5® 1.50-1.52 (Original 1.508-1.511) 260-320 Oil Oil 


@ Under pressure of 10 mm. of mercury. 
6 Under pressure of 2 mm. of mercury. 


PHENOLS AND ACIDS 


The phenols and acids were recovered from the 
water-insoluble oils, as shown in Fig. 2. The acid 
fraction consisted mainly of acetic acid. Fractional 
distillation of the phenols yielded two fractions that 


were identified as phenol and_ para-ethylphenol. 
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Fig. 6. Neutral compounds distilling above decalin 


Crystalline derivatives were prepared from other frac- 
tions, but none were pure enough for identification. 
The phenols and acids distilling above 184°C. were 
set aside for later study. 


CHARACTERIZATION OF DISTILLATION PRODUCTS 
Hydrocarbon Fractions 


Cyclohexane. The fraction (Fig. 5) boiling at temper- 
atures between 79 and 81°C. was shown by the refractive 
index and specific gravity to be a mixture of benzene and 
cyclohexane. 

Methyleyclohexane. The fraction (Fig. 5) boiling at 
temperatures between 97.5 and 100.5°C. was identified 
as methyleyclohexane. Its refractive index (n°) 
was 1.4235; its density (D2°) was 0.7696; and _ its 
composition was 85.58% carbon and 14.39% hydrogen. 
Reduction over platinum on asbestos at 340 to 350°C. 
converted it to toluene, boiling point 109°C., refractive 
index (n*)) 1.492. Oxidation converted the toluene to 
benzoic acid, melting point 120°C. 

Toluene. The fraction (Fig. 5) boiling at tempera- 
tures between 103 and 114°C., after being washed with 
cold concentrated sulphuric acid and water, had a re- 
fractive index (n%;) of 1.4906, a density (D2°) of 


10 


0.868, a boiling point of 109 to 110°C. and, on oxidation 
with potassium permanganate, yielded benzoic acid 
having a melting point of 121.5°C. 

Ethylcycloherane. The fraction (Fig. 5) boiling at 
temperatures between 130 and 131°C. had a refractive 
index (n2°) of 1.4370 and a density (D2°) of 0.7877. 
These values agree with those of ethyleyclohexane. 

Propylcyclohezane. The fraction (Fig. 5) boiling at 
temperatures between 150 and 152°C. had a refractive 
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Fig.7. Oxygen compounds distilling below decalin 


index (n*}) of 1.4458 and a density (D?*)..of 0.7 902% 
These values correspond to those of n-propyleyclo- 
hexane. 

Naphthalene. The fraction (Fig. 6) boiling at a tem- 
perature of 114 to 115°C. at a pressure of 10 mm. of mer- 
cury was dehydrogenated. The dehydrogenated prod- 
uct had a refractive index of 1.5250 at 20°C. A crys- 
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Fig. 8. Separation of high-boiling hydrocarbon fractions 


talline product separated from the mixture on cooling. 
After recrystallization it had a melting point at 80°C. 
and the characteristic odor of naphthalene. A mixture 
of the product with pure naphthalene showed no 
depression of melting point. The product from which 
‘the naphthalene was: produced ‘by dehydrogenation 
boiled at temperatures 25 to 55°C. higher than naph- 
thalene or any of its hydrogenated derivatives and, 
therefore, must have represented some larger fragment 
from the cleavage of lignin. 

Dibenzyl. The fraction (Fig. 6) boiling at a temper- 
ature between 115 and 124°C. at a pressure of 10 mm. 
of mercury was dehydrogenated. On cooling, a crys- 
talline product separated that had a melting point at 
52.5°C. and a composition of 91.83% carbon and 7.97% 
hydrogen. A mixture of the product with pure dibenzyl 
had no depression in melting point. The 2,4,2’,4’- 
tetranitro derivative of the product (14) had a melting 
point at 170°C., which agreed with that of a similar 
derivative of pure dibenzyl. 

Diphenyl. The fraction (Fig. 6) boiling at tempera- 
tures between 128 and 130°C. at a pressure of 2-mm. 
mercury was dehydrogenated and yielded a crystalline 
product by cooling. This was purified by a chromato- 
graphic means in a column of alumina and by recrys- 
tallization. The product had a melting point at 67°C. 
and a composition of 93.31% carbon and 6.75% hydro- 
gen, which values agreed with those of pure diphenyl. 


Oxygen Compounds in the Neutral Oils 

Cyclohexanone. The fraction (Fig. 7) distilling at 
temperatures from 150 to 153°C. had an index of re- 
fraction (n%°) of 1.4505. It was converted to a 2,4- 
dinitrophenylhydrazone derivative that was found 
tobe amixture. The mixture was separated by chroma- 
tographic methods on alumina. The upper band was 
recovered and gave a product melting at 161.5°C. 
A mixture of this derivative with the derivative of pure 
cyclohexanone melted at 161.5°C. The derivative in 
the lower band melted at 114°C. and was not identi- 
fied. 

Cyclohexanol. A fraction (Fig. 7) distilling at tem- 
peratures from 158 to 160°C. had an index of refraction 
(n2°) of 1.4590, formed a 3,5-dinitrobenzoate having a 
melting point at 110°C., and had a composition of 
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53.11% carbon, 4.81% hydrogen, and 9.55% nitrogen. 
An alpha-naphthylurethane derivative melted at 128°C. 
These values correspond to those obtained with pure 
evclohexanol. 

4-Methylcyclohexanol. The fraction (Fig. 7) dis- 
tilling at temperatures from 158 to 160°C. had.an index 
of refraction (n?°) of 1.4534, formed a 3,5-dinitroben- 
zoate with a melting point of 138°C., and had a com- 
position of 54.32% carbon, 5.10% hydrogen, and 9.13% 
nitrogen, and formed a phenyl urethane with a melting 
point at 125°C. These values correspond to those ob- 
tained with pure trans 4-methylcyclohexanol. 


Phenols from Neutral Oils 


Para-ethylphenol. A fraction of the phenols from 
neutral oils, distilling at temperatures between 134 and 
147°C. at a pressure of 100 mm., formed a phenylure- 
thane melting at a temperature of 112 to 116°C. This 
substance was separated into two fractions, one the 
phenylurethane derivative of para-ethylphenol melting 
at a temperature of 120.5°C. and the other melting at 
130°C. The latter derivative was not identified. 
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Application of Hydrogen Sulphide in Sulphidity Control 


L. B. TAYLOR 


Sulphur will react under proper conditions with caustic 
soda, soda ash, or lime to form hydrogen sulphide and 
sodium thiosulphate. Under similar conditions sulphur 
will react with lime to form hydrogen sulphide and cal- 
cium monosulphite. The hydrogen sulphide in each case 
is evolved as a gas and can be absorbed in kraft white liquor 
to adjust the sulphidity upward. The by-product thio- 
sulphate may be added directly to the white liquor or it 
may be added to the black liquor going to the furnace. 
The by-product calcium monosulphite may be reacted with 
the soda ash in the green liquor to form sodium monosul- 
phite which can be added to the white liquor. 


THE introduction of hydrogen sulphide directly 
into the white liquors as a means of restoring the desired 
sulphidity probably has not been given serious consider- 
ation in the past because of economic or technical prob- 
lems in its production, handling, or transportation. 
Several years ago a process for generating hydrogen sul- 
phide was developed and reported in the literature (7, 2). 
At that time, kraft mills were more concerned with re- 
duction of sulphidity due to the high salt cake con- 
sumption then prevalent. Since then, advances have 
been made in reducing the inorganic chemical losses 
which favor the recovery of sodium over that of sulphur. 
In view of these developments, it is the purpose of this 
paper to call attention to an economical process for pro- 
ducing hydrogen sulphide at the point of use and to 
offer suggestions on its application in the kraft liquor 
cycle. 

The process is based on the interaction of elemental 
sulphur with any one of several common alkalies in the 
presence of water and under conditions of temperature 
and pressure which permit the separation of gaseous 
hydrogen sulphide. 


REACTIONS INVOLVED 


It has long been known that caustic alkali and sulphur 
react in some way to form monosulphides, polysul- 
phides, and thiosulphate. The mechanisms involved 
are not well understood. 

The early work on this process involved refluxing sul- 
phur with a caustic alkali under atmospheric pressure. 
It was observed that small quantities of hydrogen sul- 
phide were evolved after prolonged reaction periods. 
At this point the process was commercially impractical 
due to the low yield of hydrogen sulphide and to the 
time required. By boiling the mixture at higher than 
atmospheric pressures and at elevated temperature, it 
was found that the reaction could be made feasible. 
The following three equations can be assumed to repre- 
sent the chemical reactions involved in the process as it 
was eventually worked out: 


38 + 2H,0 — 2H.S + SO, (ul) 
SO. + 2 NaOH > Na,S0; + H.0 (2) 
Na.SO; + S— NayS.O; (3) 
he B, Taynon, Technical Service Representative, Pittsburgh Plate Glass 
Company, Columbia Chemical Division and Southern Alkali Corporation, 
12 


The over-all reaction may be expressed by this equa- 


= tion: 


4S + 2NaOH + HO > 2H28 + NasS.0; (4) 


Soda ash, sodium sulphide, or lime may also be used 
effectively as the alkali. The over-all equations with 
these alkalies are as follows: 


48 + Na.CO; + 2H.O — 2HLS + NaS.O; + COz (5) 
48 + NaS + 3H.O — 3HLS + NarS.03; (6) 
38 + Ca(OH), + H:O > 2HS + CaSO; (7) 


The divergence of the reaction involving lime from the 
general pattern is worthy of note. The presence of the 
monosulphite found in the reactor at the conclusion of a 
reaction between lime and sulphur appears to support 
the proposed reaction mechanism given above. How- 
ever, this end result may be due to decomposition of 
calcium thiosulphate to the monosulphite and ele- 
mental sulphur under the conditions employed in the 
hydrogen sulphide generation reaction. 


THE REACTOR 


The hydrogen sulphide generation can be carried out 
conveniently in a steel vessel similar to the one illus- 
trated in Fig. 1 if direct steaming is employed. If in- 
direct steaming is chosen, additional equipment in the 
form of heating tubes and a reflux condenser must be 
provided. 

The choice between direct and indirect methods of 
heating depends largely on the ability of the white- 
liquor system to absorb the moisture vapor present in 
the hydrogen sulphide gas stream. The moisture 
amounts to 5 to 10 pounds of water per pound of hydro- 
gen sulphide generated in uninsulated vessels located 
out of doors. It is not feasible to condense out the 
moisture in a direct steaming operation because such 
condensate must be sewered and the dissolved hydrogen 
sulphide would represent a hazard. Return of this con- 
densate to the reactor would interfere with the reaction 
by unduly diluting the reactants. It is necessary to 
condense out the moisture from the gas stream where 
indirect steaming is used in order to avoid desiccation of 
the reactants. Pulp mills have favored the direct opera- 
tion principally because of the simpler equipment in- 
volved. Work done so far has not shown any note- 
worthy difference between the efficiencies obtained by 
the two methods of heating under the conditions ém- 
ployed. 

The relationship between the generator volume 
capacity and weight of hydrogen sulphide produced is a 
variable, dependent chiefly on the operating conditions 
imposed. Sufficient space must be provided in the re- 
actor to accommodate the reactants plus the space re- 
quired for the foaming caused by boiling. Where in- 
sufficient space is provided for the foaming, elemental 
sulphur or sodium polysulphide may be carried over 
mechanically into the gas delivery line. Data on two 
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Fig. 1. Reactor for hydrogen sulphide generation 


units are tabulated below to illustrate the suggested re- 
lationship: 

Both of the above units were designed for outside 
operation without lagging. Where such protection 
against heat loss is provided, the turbulence within the 
reactor will be reduced and the capacity may be in- 
creased accordingly. 

The generators constructed to date have been built 
of steel. Although some corrosion has been noted, the 
service given by steel has been considered satisfactory 
and there has been little incentive to explore the pos- 
sibilities of other metals or alloys. It may be noted at 
this point that less corrosion has been observed in in- 
directly heated units than has been true of the directly 
heated generators. 

Steel auxiliary fittings have been found satisfactory 
with a few exceptions. It has been found necessary to 
use stainless-steel trim in the pressure-regulating valve 
located on the gas outlet. Rather severe corrosion in 
the gas delivery line has made it necessary to replace 
the steel pipe with a tube made from 316 stainless 
steel. 

The safety outlet is closed by means of a frangible 
platinum disk. Due probably to the heat, these units 


Table I 
Unit No. 1 Unit No. 2 

Height, ft. 18 8.8 
Outside diameter, in. 42 30 
Chemicals charged, lb. 

NaOH 750 250 

s 1200 400 
Yield, Ib. 

HS 625 208 
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Table II 
Per cent of 
Average original 
reaction Reaction sulphur 
temperature, °F. tame, min. unreacted 
207 240 opel 
287 240 12.9 
310 180 G20 
316 200 None 
326 160 None 


failed rapidly when placed close to the reactor body. 
This difficulty was overcome by inserting a length of 
pipe between the disk and the generator body. 


REACTION VARIABLES 


The most important reaction variable is the tempera- 
ture as might be expected. A number of pilot plant 
runs were made to check this and other points. Data 
obtained from these runs illustrate the importance of 
temperature: 

The unreacted sulphur noted in the above tabulation 
was undoubtedly present as a polysulphide but it may 
be considered unreacted for our present purpose. 

Data which will permit accurate evaluation of the 
effect of the original concentration of chemicals are not 
available. With directly-heated reactors, it has been 
found to be advantageous to employ anhydrous chem- 
icals at the start of the reaction for obvious reasons. 
The only exception has been in the case of caustic soda 
where 50% solutions have been found to be more 
economical. Water is necessary to the reaction. There- 
fore, it is necessary to add water to the reaction mixture 
when indirect heating is employed. The quantity of 
water to be added depends upon the reaction tempera- 
ture selected. No work has been done with solutions 
approximating the composition and concentration of 
white hquor. Because of their degree of dilution, they 
would be expected to raise the steam consumption, ex- 
tend the reaction time, and reduce the generator capac- 
ity. A unit such as that illustrated would not be an 
efficient evaporator. 


RECOMMENDED OPERATION 


Caustic soda, soda ash, sodium sulphide, and lime 
will react with sulphur as indicated in equations (4), 
(5), (6), and (7). The choice of the most suitable alkali 
often is dependent on purely local considerations such as 
availability, comparative delivered costs, and value as- 
signed to the byproducts. 

So far, caustic soda alone has been used as the alkali 
for pulp-mill operation. The products obtained with it 
(equation 4) are all soluble and useful. It is convenient 
to handle and quite effective. In addition, sulphur can 
be dissolved in caustic soda solutions and pumped into 
the reactor, thus eliminating the necessity for removing 
the loading hatch cover between operations. This rep- 
resents an important savings in labor. 

Soda ash is equal in effectiveness with caustic soda 
and the reaction products are soluble (equation 5). It 
can readily be obtained in anhydrous form. The prin- 
cipal objection to its use is that the carbon dioxide 
evolved with the hydrogen sulphide would act to reduce 
the causticity of the cooking liquor. 

Sodium sulphide is not a practical reagent for this 
operation. It possesses no advantage over caustic soda, 
and it is normally more expensive. Its use is mentioned 
here principally to illustrate that the sodium sulphide 
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content of white liquors would offer no handicap to the 
use of these liquors as the alkali. However, as men- 
tioned above, the low chemical concentration of white 
liquor would represent an obstacle. 

Lime has not been employed in any full-scale opera- 
tion. The use of lime is restricted to directly-heated 
reactors since the insoluble calcium sulphite formed 
would scale out on the heating tubes and interfere with 
the heat transfer. In directly-heated units, the tur- 
bulence maintained by the incoming steam avoids scale 
formation by keeping the calcium sulphite in suspen- 
sion. Where lime is used, provisions must be made to 
handle a liquid-solid residue instead of the liquids asso- 
ciated with the use of caustic soda or soda ash. Its use 
has the advantage that roughly two thirds of the sulphur 
is converted directly to hydrogen sulphide compared to 
one half when soda products are used. 

Chemicals should be added in stoichiometric propor- 
tions as indicated in equations (4), (5), (6), and (7). 
Any excess of sulphur present remains as unreacted ma- 
terial at the close of the reaction. It is suggested that 
unless extremely accurate methods are available for 
weighing the chemicals, small excesses of alkali be pro- 
vided. Relatively crude measuring methods such as 
volumetrically measuring the sulphur and alkali can be 
used if the small excess of alkali is provided. 

Steam is admitted to the generator at as high a rate 
as possible until the unit and its contents approach the 
desired reaction temperature. Hydrogen sulphide 
evolution begins rapidly as the reaction temperature is 
reached and diminishes as the reaction progresses. The 
rate of flow of the steam is decreased when the desired 
temperature is reached. Since all existing operations 
are carried out in uninsulated vessels located out of 
doors, no data are available on optimum values for 
steaming rate. It has been necessary to determine the 
optimum values by cut-and-try methods. 

When the evolution of hydrogen sulphide ceases, the 
reaction is complete. At this point, the steam inlet and 
gas outlet valves are closed. The reactor contents are 
forced out of the vessel by means of the residual pres- 
sure. The steam inlet line shown in Fig. 1 can conven- 
iently be used for this purpose if it is properly connected 
through a Y fitting to the steam source and the residue 
receiver. 

Hydrogen sulphide is extremely soluble in dilute 
caustic soda solutions. Because of this, no difficulties 
have been experienced in absorbing the gas in the 
white liquor, and no absorption columns have been 
found to be necessary. Immersion of the gas delivery 
line into the white liquor well below the surface has been 
found to be adequate. However, it is suggested that the 
gas be introduced into the white liquor through a simple 
diffuser to help break up any large bubbles. Such a dif- 
fuser could be fabricated by capping a piece of 2-inch 
pipe and perforating the pipe walls. 

UTILIZATION OF THE BY-PRODUCTS 
Sodium Thiosulphate 

Approximately half of the sulphur going into the 
reaction emerges as sodium thiosulphate when caustic 
soda or soda ash is used and remains in the reactor at 
the conclusion of the operation. In those mills where it 


is considered beneficial to the pulping reaction, it can be 
added directly to the white liquor. Where it is held to 
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be detrimental, it can be added to the black liquor going 
to the recovery furnace. 

Although it may be commercially impractical, it is of 
interest to note that the sodium thiosulphate can be 
converted to sodium sulphide and sodium sulphite ac-_ 
cording to the reaction: 


2NaxS.03 + 6Na0OH — 2Nax28 + 4Na.SO3 + 3H2O0 (8) 


The thiosulphate remaining in the generator after the 
evolution of hydrogen sulphide can be treated with ad- 
ditional caustic soda to effect this reaction. The im- 
portant factors influencing this reaction are the tem- 
perature and the amount of water present. Data ob- 
tained from a laboratory study of the reaction indicate 
that optimum conversion can be obtained at tempera- 
tures in the range of 400°F., and when the water con- 
tent is maintained below 25%. Approximately 95% 
conversion can be obtained under these conditions. 


Calcium Sulphite 
Because of the relative solubilities of calcium sulphite 
and calcium carbonate, soda ash will react with calcium 
sulphite to form calcium carbonate and sodium sul- 
phite: 
CaSO; + Na ,CO3 ee NaeSOs3 a CaCO; (9) 


Soda ash of the concentration found in green liquor will 
conveniently effect the conversion. Although no at- 
tempts have been made, it would appear that this reac- 
tion might be carried out in the causticizers or possibly 
in the dissolver if the calcium carbonate sludge does not 
overtax the green-liquor clarifier. The work done on 
lime-sulphur reactions has been too limited to permit 
accurate evaluation of their potentialities. Through 
use of this operation, it may be possible to obtain un- 
limited control of the sulphidity since the sulphur is: 
furnished to the system in a useful form without adding 
to the soda inventory. 

It is also possible to utilize the calcium sulphite in the 
same manner as gypsum has been used in the past. 


Precautions 


Although no serious difficulties have occurred, it 
should be kept in mind that hydrogen sulphide is 
poisonous. Positive steps should be taken to eliminate 
any hazards such as leaks which might occur. All ex- 
isting generation equipment is located out of doors 
where there is less chance of building up dangerous con- ~ 
centrations of the gas. 

When indirect heating is employed, there is often 
residual hydrogen sulphide in the generator at the con- 
clusion of a reaction. This represents a hazard when 
the cover is removed. This can be eliminated by pro- 
viding and using an air line for purging of the gas space 
before the cover is lifted. The use of direct steam ap- 
pears to effectively remove all traces of the hydrogen- 
sulphide gas and it has not been found necessary to pro- 
vide for air purging where this method of heating is em- 
ployed. 


SUMMARY 


1 A process is available for generating hydrogen 
sulphide at the point of use from sulphur and any one of 
several common alkalies. : 


2. The major by-products are thiosulphates or mono- 
sulphite, depending on the alkali used. 
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3. The by-products can be readily utilized in the 
pulping operation. 
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Two SULPHATE pulps prepared from western 
hemlock and Douglas-fir (the analyses of which were 
reported previously by Lewis, Wise, and Browning (1)) 
were hydrolyzed and examined for galactose by the 
methods of paper partition chromatography. 


Approximately 25 grams of air-dried shredded pulp 
were refluxed 8 hours with 1 liter of 0.1 N sulphuric 
acid. The hot filtered solution was neutralized care- 
fully with barium carbonate, the filtrate acidified very 
slightly with acetic acid, evaporated on the steam bath 
to a thin sirup, and treated with a large excess of alcohol 
to precipitate the greater portion of the barium salts. 
The slight amount of residual barium ion was then re- 
moved by cautious titration with dilute sulphuric acid. 
Following filtration, the excess of acid was neutralized 
with minimal amounts of sodium bicarbonate. The 
clear filtered solution from either pulp showed a marked 
reducing value toward Fehling solution. Preliminary 
paper partition chromatograms (2) indicated that the 
following simple sugars were present in the aqueous solu- 
tion: galactose, arabmose, and xylose. Apparently 
glucose and mannose were absent. The “sugar’’ spot 
development involved the use of an aniline acid phthal- 
ate solution in butanol, as proposed by Partridge (3). 
This technique permits differentiation of the pentose 
sugars (which show pink or reddish spots) from the 
hexoses which are spotted brown. 


Inasmuch, however, as the clean-cut differentiation 
of glucose and galactose presents difficulties, the solu- 
tions were fermented by means of Saccharomyces baya- 
nus (N.R.R.L. No. 966), a yeast which destroys p-glu- 
cose and D-mannose quantitatively without seriously 
affecting galactose or the common pentoses (4). In- 
stead of the usual fermentation period (i.e., shaking for 
24 hours), the mixtures were shaken only about 7 hours 
and were then allowed to stand overnight at 30°C. with- 
out further agitation. Subsequently the fermentation 
liquors were filtered, the clear filtrates evaporated to a 
small volume, and cleared as far as possible from pro- 
tein “debris” by precipitation with alcohol. The evap- 
oration and precipitation were carried out several times 
and the final yellow sirups (free from alcohol) were 
rechromatographed. The two solutions (from Doug- 
las-fir and western hemlock) gave clear chromatograms 
for galactose, xylose, and arabinose, thus confirming 
the results of the chromatograms made prior to fermen- 
tation. 


Louis E. Wise, Member, TAPPI; Research Associate, The Institute of 
Paper Chemistry, Appleton, Wis. 
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Presence of Galactose Units in Unbleached Kraft Pulps 


LOUIS E. WISE, RUTH C. RITTENHOUSE, and CONSUELO GARCIA 


The presence of galactose in the sugar mixture from 
Douglas-fir pulp was also confirmed by oxidation to 
mucic acid by means of nitric acid. The mucic acid 
melted at 219 to 220°C. (with decomposition) and 
showed no depression when mixed with an authentic 
sample. The amounts of galactose present, however, 
were very small, and only a few milligrams of mucic 
acid were actually isolated. The presence of arabinose 
confirms the previous findings of Wise and Rittenhouse 
(5) who showed that such units were present in jack 
pine kraft pulp. Although galactose has been found 
repeatedly in hydrolyzates from coniferous woods (6— 
10), this appears to be the first time that the presence of 
galactose units has been shown unequivocally in any 
pulp. The results indicate that, in Douglas-fir and 
western hemlock, galactose units are present in traces in 
the hemicelluloses of the cell wall. It is also interesting 
to note that, by heating with 0.1 N acid, the cellulosic 
glucose units appear to remain entirely unaffected. 
This would indicate that differential pulp hydrolyses 
may well be possible. Certain sugar spots in the paper 
partition chromatogram were in the region of the di- 
and/or trisaccharides. In such areas pink “pentose” 
sugar spots were especially apparent. This would 
indicate either that intermediate oligosaccharides are 
present in the pulp hydrolyzates or, what is far less 
probable, that even 0.1 N acid can give rise to sugar 
reversion products. The results thus far with un- 
bleached kraft pulps indicate that, although the princi- 
pal sugar units (other than glucose) in such pulps are 
definitely mannose and xylose, very small amounts of 
arabinose and galactose units are also present. The 
latter can be concentrated and identified by partial 
hydrolysis with acids sufficiently dilute to permit the 
more common polysaccharides of the cell wall to remain 
largely unchanged. 
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Factors Influencing the Service Life of Brick Linings in 
Sulphite Digesters 


BEAUMONT THOMAS 


To maintain a balance between tensile and compressive 
stresses in a brick digester lining so that a tight seal be- 
tween lining and shell is always maintained, it is necessary 
to consider the ‘‘residual’? compression which normally 
builds upina lining. The “‘residual”’ stress develops rela- 
tively slowly to a point of approximate constancy and de- 
pends upon the water swelling and elasticity of the mate- 
rials. The combined stress caused by water swelling and 
thermal expansion should at all times be great enough 
to exceed all influences tending to cause tension but should 
not be so great as to exceed the strength of the lining or 
lining materials. Actual temperature measurements 
taken at numerous points in a digester lining and shell 
show the variations in the temperature gradients through- 
out the cooking cycle and under varying conditions. The 
results of this work emphasize the need for consideration 
of such factors as external temperatures, cold air drafts, 
installation temperatures, sudden heating or cooling of 
the face of the lining, and other influences which fre- 
quently and alone might not be considered important. 
Whereas the lining materials are chosen and the lining 
designed so that sufficient safety is incorporated to com- 
pensate for some irregularities, nevertheless an accumu- 
lation of irregularities all acting to increase the effects in 
one direction may reduce the service life of a lining or 
cause excessive maintenance. On the other hand, gen- 
eral recognition of these less obvious factors should aid 
in extending the average life of digester linings even beyond 
the present-day average. 


AmoNG the more obvious factors influencing the 
service life of brick linings in sulphite digesters may be 
listed: (1) the chemical resistance, porosity, spall 
resistance, elasticity and strength of the brick and 
other components of the lining. (2) The thicknesses, 
thermal conductivities, and thermal expansion char- 
acteristics of the lining components and of the lining as a 
whole. (3) The acid strength and chemical composition 
of the cooking liquor. (4) The relative severity and 
speed of the cooking operation. 

These are factors about which definite information 
can be obtained. Adjustments can generally be made 
to satisfy the conditions involving these factors. 
Thus, when the acid strength is high, brick of greater 
chemical resistance and lower porosity may be used 
with some corresponding loss of mechanical spall 
resistance and elasticity. Also, lining thicknesses may 
be varied, taking into consideration the thermal 
conductivity and thermal expansion characteristics of 
the lining materials, to provide a balance between 
lining and shell so that compression in the lining and 
tension of the shell do not become excessive. 

Several other factors affecting the life of digester 
linings are not so readily understood and frequently 
defy accurate determination. It is known that a lining 
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should be in compression at all times if a tight seal 
between steel shell and brick lining is to exist. A cer- 
tain minimum compressive stress is therefore necessary 
to compensate for or to overcome those form-changing 
factors which tend to cause a separation of the lining 
from the shell or a separation of the components of the 
lining. 

Form-changing factors which contribute to the danger 
of cracking of the brick lining or of separation of the 
lining from the shell include: (1) the rapid cooling of 
the brick lining, especially its face, during blowing and 
during washing of the digester contents. (2) The oper- 
ating pressure which tends to expand both lining and 
shell. (3) The differential expansion between the 
digester shell and the brickwork during the steaming 
period. 

These factors must be given full consideration in the 
design and operation of the lined vessel, and provisions 
must be made so that compression of the lining is main- 
tained even when these factors are operative. 


RESIDUAL STRESSES 


It has now become fairly well understood that com- 
pression accumulates in a lining reacting as a residual 
tensile stress in the shell. This “residual stress’ is in 
addition to those stresses caused by differences in 
temperature and thermal expansion between shell and 
lining. In fact, it must exist in order to safely over- 
come those form-changing factors which tend to cause 
cracking of a lining or a separation of a shell from the 
lining. On the other hand, the magnitude of this resid- 
ual stress must be understood so that the sum total of 
compressive stresses does not exceed the strength of the 
lining materials. 

In a report of an investigation on the digester explo- 
sion in the Laurentide Company mill at Grand’Mére, 
Que., Keay pointed out (1, 2) that it was not possible 
to account for the total compressive stress by consider- 
ing thermal expansion alone. It was Keay who first 
reported (3) that subsequent to the lining of a digester 
compression accumulates in the lining reacting as a 
residual tensile stress in the shell. It was then sug- 
gested that the causes of the action might exist in the 
chemical and physical readjustment which takes place 
in the lining after it has been built in place. 

After the investigation (4) of the digester explosion 
in Lancey, France, in 1927, Jarlier (5) explained the 
probability of the swelling of a brick lining. It was 
suggested that swelling of a brick lining might take 
place, upon soaking in the cooking liquors, in the 
same manner as for many other siliceous materials 
when immersed for prolonged periods in water or 
aqueous solutions. Tests made on unrestrained speci- 
mens show that the expansion tendency of brick may be 
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greater than the thermal expansion resulting from a 
100°F. increase in temperature and that the expansion 
caused by wetting of ceramic materials in general 
varies much more than the thermal expansion (6). 

Haas (7, 8) has reported a rather thorough investiga- 
tion made in Europe during the years 1933 to 1940 on 
the existence and magnitude of these residual stresses. 
The swelling tendency of the lining materials was 
definitely recognized. Haas shows that the magni- 
tude of these residual stresses depends upon the extent 
of moisture swelling of the lining materials, on the 
thickness of the lining, and on the elasticity or com- 
pressibility of the lining components. It was found that 
the residual stress in the steel shell may reach as much 
as 11,000 p.s.i. presumably with corresponding com- 
pression in the brickwork. The maximum residual 
stress is generally reached after more than 1 year of 
service; within 2 to 3 weeks a quarter of the maximum 
may be reached, and after 1 to 2 months half of the 
maximum may be reached. After approximately a year 
the residual stress approaches constancy. 

Of the two factors contributing to the compression in 
the lining, the one is practically constant whereas the 
second is variable. Added compression due to tempera- 
ture differences between shell and lining varies widely 
during each cooking cycle, from cooking cycle to cooking 
cycle and possibly from season to season. However, 
it is certain that failure or short life of a lining can 
usually be traced to other stresses than the total of 
compressive stresses, provided that the lining is prop- 
erly designed, that proper choice of lining materials is 
made, and that certain precautions in operation are 
taken. 
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Thermocouple locations 


It is then accepted that a certain residual stress is 
necessary for a digester lining so that a tight seal be- 
tween lining and shell can be maintained. Also, this 
residual stress should not be so great that additional 
stresses may bring the total stress so high as to cause 
severe spalling or a breakdown of the lining. Perhaps 
the most critical time is during the early life of a 
digester lining. At this time the residual stresses have 
not developed greatly and, therefore, may be overcome 
by reverse acting forces if care is not taken, and indeed, 
it is during such periods that leaks are most frequently 
encountered. Extreme conditions and careless opera- 
tion can result in severe shell corrosion and cracking of 
the lining during the early life. It is also very impor- 
tant to guard against the excessive addition of stresses 
throughout the service life of the digester, whether these 
added stresses may work in the same direction or in 
the reverse direction to the residual stresses. 

The coefficient of expansion of the steel is usually 
greater than that of the lining materials. The tempera- 
ture of the steel, however, is normally sufficiently lower 
than that of the lining and the lining designed so that 
the thermal expansion tendency of the lining is usually 
slightly greater than the thermal expansion tendency of 
the shell. If, however, this temperature balance is 
greatly disturbed, separation and cracking of the lining 
or spalling of the lining may occur. A higher than 
normal relative temperature increase in the steel above 
the lining installation temperature will contribute to 
separation and cracking especially during the early life 
of the lining. On the other hand, a lower than normal 
relative temperature increase in the steel above the 
installation temperature will tend to exert a stress on 
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the lining which might be beyond the compressive yes 
strength of the materials, especially if the residual . 


stress has reached a maximum. 

Each report cited above was presented following a 
digester explosion or with the possibility of shell failure 
as the primary consideration. The stresses developed 
in the shell were therefore emphasized. No actual 
stress measurements were made on the lining, and with a 
single exception no temperature measurements were 
made on the lining. Haas reports (8) a temperature 
measurement at one depth in the lining, but there have 
been no available data on actual temperature gradients 
and temperature fluctuations in the lining. 

Realizing the importance of temperature variations, 
a study was made of the thermal conditions existing 
in a digester lining and shell over a 2-year period. 
In this study the stability of the lining was the primary 
consideration. Since the heat flow through a lining 
varies during the cooking cycle and never reaches a 
steady state, the compression in a lining varies through- 
out the cooking cycle. Temperature measurements 
taken at several depths in the lining and in the shell 
therefore serve to check theoretically estimated tem- 
perature gradients. Assuming the residual stress to 
be relatively constant, the variation in the total com- 
pressive stress and the periods and conditions of highest 
and lowest compression become known. This comple- 
ments the work of Haas and the other investigators 
and provides basic information for the analysis of 
conditions at all times during the cooking cycle. 

Data were recorded at 6-month intervals during 1- 
week periods beginning with the start-up of the digester 
following the installation of a lining in a new shell. 
Special attention was given to variations and irregulari- 
ties in environmental conditions. The lining consisted 
of 2'/. inches of grout and 3 inches of brick laid in 
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litharge-glycerine cement. 
by means of thermocouples placed in wells at various 
depths in the lining and shell and in various sections of 
the lining and shell. Fifteen thermocouple locations 
were used in all (Fig. 1). 

The first set of six thermocouples was placed in the 
bricked-in portion of the upper collector ring channel 
where the lining is 9!/2 inches thick. The second set of 
four thermocouples was placed in the lining behind the 
lower collector ring channel where the lining is 5!/, 
inches thick, and the third set of four thermocouples 
was placed in the body portion proper of the lining, 
5 feet below the collector ring brickwork and where the 
lining is 5'/. inches thick. A single thermocouple was 
inserted into the center of the large brick in the collector 
ring section. This brick is surrounded by liquor on 
three sides. 

Typical temperature curves (Fig. 2) representing 
conditions during normal operation and when external 
surrounding conditions were consistent, show that the 
shell temperature variation usually amounts to about 
25°F. during the 8'/:-hour cooking cycle. There is a 


period of about 1!/. hours during each cycle when the. 


shell temperature may be higher than the brick face 
temperature, and the shell temperature reaches a maxi- 
mum shortly after the blow when the temperature of the 
lining face is at its lowest. It is during this period that 
the difference in temperature between shell and lining 
as a whole is least, so that the expansion due to heat 
alone tends to be greater for the steel than for the lining. 
Therefore, there would be « tendency for shell and 
lining to separate if other factors do not compensate for 
or overcome this condition. Cold-water washing 
would exaggerate the condition, and in the early life of a 
lining before the residual stresses have developed there 
is a definite danger of separation. 

Referring to the same curves, the difference in 
temperature between lining and shell is seen to be 
greatest shortly after the shell reaches its minimum 
temperature, or at about the fifth hour of the cook for 
the 8'/2-hour cycle. Before the fifth hour the back 
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_and interior of the lining have been losing heat after the 
previous cook, and after the fifth or sixth hour the 
temperature of the lining as a whole.rises faster than the 
temperature on the face of the lining, the latter having 
approached a maximum. The maximum or steepest 
temperature gradient in the lining is then at about the 
fifth hour. During this period compression on the 
brick is greatest, and care must therefore be taken 
that the lining is designed so as to resist the combina- 
tion of residual and thermal stresses which may develop. 
Choice of materials and of proper thicknesses of mate- 
rials is therefore of increased importance if some 
measure of control of the residual stress is to be main- 
tained. Care in operation is also important during this 
period, since any outside influences which lower the 
shell temperatures, such as cold air drafts, will add to 
the compression of the lining. 

For an 8'/>-hour cooking cycle the heat flow through 
the lining never reaches a steady state but the tempera- 
ture fluctuations in a lining are severe only in the face 

brick. Beyond the face 11/: or 2 inches the tempera- 
ture gradient is comparatively low, and the first major 
change in the temperature gradient occurs at a point 
) corresponding to this distance from the face. This is 
shown by plotting temperature vs. distance from the 
shell (Fig. 3) and is significant because the choice of 
proper face brick thickness can be made only with due 
consideration of the cooking time and temperature. 


CHOICE OF MATERIALS, THICKNESSES, AND IN- 
STALLATION CONDITIONS 
In the normal design of a digester lining, the mate- 
rials and thicknesses of materials are so chosen that 
the expansion of the steel shell will be something less 
than that of the lining. During part of the cooking 
eycle it may be that the thermal expansion tendency 
of the shell will be greater than that of the lining, there- 
fore the brick must have sufficient water swelling and 
elasticity to counteract this, but must not have so 
great a water swelling tendency as to increase the com- 
pression beyond the strength of the brick when the 
thermal expansion tendency of the brick again becomes 
greater than that of the shell. In spite of proper design 
and proper choice of materials, however, unusual condi- 
tions can frequently upset this balance. 

If, for example, the lining installation is made during 
very hot weather, or when the temperature in the diges- 
ter room is very high, the shell temperature increase 

during operation may not exceed 40°F. With only 
a 40°F. iricrease in shell temperature unnecessarily 

high compressive stresses on the brick may result. 
In fact, a period of time equivalent to about four 
cooking cycles may be required even to reach this in- 
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crease. Figure 4 shows shell temperatures during the 
first four cooks following a week-end shutdown when 
the internal temperature was allowed to fall to 120°F. 
In the case of a low relative increase in shell tempera- 
ture due to high installation temperatures, failure 
or spalling of the brick may not occur immediately but 
may be delayed for several months. When the residual 
stresses shall have had time to develop and are added 
to the compressive stresses due to thermal expansion, 
a linmg may then be suddenly affected although ini- 
tially it might have appeared to be quite stable. Sucha 
condition may be exaggerated following a shutdown 
period. 

Lining installations made under extremely cold con- 
ditions may also be subject to failure. The tempera- 
ture increase of the shell and the corresponding thermal 
expansion would be relatively great. In the early life 
of a lining, before the residual stresses would have 
developed, this would tend to cause separation and 
leaking of the lining, and possibly cracking of the lining, 
especially at a time shortly after the digester is blown 
or during the early part of the steaming period. 

The maximum temperature recorded on the shell 
during the 2-year experimental period was 196°F. in 
the summer when surrounding air temperatures were 
between 115 and 130°F. and no drafts were present. 
The lowest shell temperature under normal operating 
conditions was 141°F. when the surrounding air tem- 
perature varied between 90 and 105°F. Lower tem- 
peratures were obtained when an artificial air current 
was imposed on the shell. A seasonal difference in air 
temperature of 25°F. is accompanied by approximately 
15°F. difference in average shell temperature. 

The effects of drafts or air currents may be more pro- 
nounced than the effects of a change in air tempera- 
ture. Figure 5 shows the effect of a 10 feet per second 
(7 m.p.h.) draft on the shell temperature. A tempera- 
ture reduction of over 25°F. was obtained by means of 
such an air current without any reduction in the tem- 
perature of the air circulated. An air current of 10 
feet per second would not be difficult to find .where 
proper precautions are not taken. Open windows 
might very frequently allow more extreme conditions 
than this. The effect of an air current is seen to be all 
the more severe when it is realized that corresponding 
temperature reductions are not found in the lining; 
that is, the temperature at any specified depth in the 
lining is higher than is the case when the shell tempera- 
ture is at an equal temperature because of lower air 
temperatures and in the absence of drafts. 
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Fig. 5. Effect of air current on shell temperature 
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Referrmg now to the collector-ring brickwork, 
the temperature drop across 9!/, inches of brickwork 
was found to be about equal on the average to the 
temperature drop across 51/2 inches in the body proper 
but with a 5° lesser fluctuation in the shell temperature 
at the collector-ring area. The temperature gradient 
(Fig. 6) therefore is less steep in the solid bricked-in 
portion of the upper collector-ring channel. This can 
be attributed to the effects of the adjacent body lining, 
to more massive brickwork which tends to equalize the 
heat flow, and to more rapid circulation of liquor in this 
section resulting in better transfer of heat from liquor 
to the brick surface. This less steep gradient does not 
necessarily mean that thermal stresses should be less 
in the collector-ring section. Actually the contour of 
the lining face is such that thermal stresses are exag- 
gerated on the face brick. The area of exposed surface 
per square foot of shell is much greater and isotherms 
become very complex lines in the collector-ring brick- 
work as a result of the irregular shape of the surface. 

As an example, it may be assumed that a lining 
installation is made at 75°F. and that the thermal 
expansion coefficients of the brick and _ steel are 
0.0000032 and 0.0000061 per °F., respectively. Then 
at the height of a cook when the average temperature 
for the face 2 inches of brick may be 265° F. and for the 
shell may be 175°F., the thermal expansion tendency for 
the face 2 inches of brick is 0.00061 inches per inch and 
for the shell is also 0.00061 inches per inch. So consid- 
ering the face 2 inches as a unit, this is in balance with 
the shell, and the only stress is the resultant of the pre- 
developed residual stress and the pressure in the diges- 
ter. If, however, we consider the face 1 inch as a unit, 
this face 1 inch would tend to be in slight compression 
as a result of existing thermal conditions alone. 

Linings are designed to be strong enough to resist 
the combined stress caused by the residual stress, pres- 
sure in the digester, and normal or controlled thermal 
conditions. However, any other influences such as 
those already discussed will contribute to excessive 
compression and premature spalling if the effect is addi- 
tive to the residual stress and to separation or cracking 
of the lining if the effect is in the reverse direction to the 
residual stress. 


SUMMARY 


Summarizing these influences, we may list the follow- 
ing as requiring some notice: 


20 


Installation temperatures. 

Seasonal air temperature differences. 

Differences in air temperatures between day and night. 

The temperature lag following a ‘“‘shutdown.”’ 

Excessive conditions which might exist immediately after 
a blow and at about the middle of the cooking cycle. Rapid 
cooks, involving 6-hour cycles, might tend to accentuate 
these conditions. 

6. Drafts or air currents. 


SAS SOLS 


It is only rarely that any one of these influences would 
be great enough to cause severe damage to a well- 
designed and constructed lining, since the possibility of 
such occurrences is taken into consideration in the 
design of a lining. It is, however, readily conceivable 
that a combination of conditions and careless opera- 
tion might cause severe breakdown. For instance, an 
installation temperature of 100°F. would not be im- 
possible, and a combination of other influences, such as 
a cold draft on a winter night following a “shutdown”’ 
period, might cause a reduction of the shell temperature 
to 125 or 120°F. or even less without appreciably af- 
fecting the face-brick temperature. In such a case the 
thermal expansion tendency of the face brick might 
be three or four times the expansion tendency of the 
shell, particularly at about the fourth or fifth hour of the 
cooking cycle. The resulting compression added to the 
residual stress would quite likely cause severe spalling. 
In this connection it is interesting to note that Jarlier 
in reviewing the conditions surrounding six digester 
explosions prior to 1928 discovered (5) that all six 
accidents occurred in the winter and that they took 
place at hours of the day when the temperature is 
lowest, either in the early morning or during the night. 

The service life of a digester lining may be conserva- 
tively estimated at about 8 years at the present time. 


Under optimum operating conditions, with proper , 


design to satisfy the particular operating conditions, 
continued care in the selection of materials, and with 
due observance of the precautions listed here, the aver- 
age may be raised considerably. Very many linings have 
now been in service for well over 12 years with very 
little maintenance work over that period. Some linings 
have not required replacement in nearly 20 years. 

For the average digester at present, the lining costs 
on this basis, and including any maintenance costs on 
the ming, do not exceed 12¢ per ton of pulp on the basis 
of present-day costs. Many digesters operate with a 
lmings cost as low as 6¢ per ton of pulp and in excep- 
tional cases with a lower cost. Only rarely do costs 
exceed 15¢ or approach 20¢ per ton of pulp. 
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Effect of Storage of Southern Pine on Pulp Yield and 
Quality 


H. L. KEATON and W. F. GILLESPIE 


Some operational and economic problems posed by wood 
storage in the south are discussed. Operational difficulties 
presented by wood storage are as follows: difficulties in 
handling easily removed bark, jamming conveyor sproc- 
kets and chains, excessive chipper fines, low yields, low 
tests, and changed black liquor characteristics. Compari- 
son of dry-inventory wood which showed marked signs ef 
decay was made with freshly cut green southern pine to 
determine the effects of prolonged storage on chipping and 
pulping characteristics and pulp quality. A 4-day mill 
run of 100% five months old, relatively dry inventory wood 
was made following the experimental cooks. The results 
found were in agreement with those from the experimental 
cooks. 


Woop storage in the southern region presents 
certain operational and economic problems quite dif- 
ferent from those encountered in the northern pulp 
producing sectors of the United States and Canada. 
Storage periods of 1 to 2 years are common in the 
north. Such prolonged storage in the south would 
result in a raw material that would be practically 
worthless. The ravages of fungi, stains, rots, animal 
life, and humidity exact a rapid and heavy toll on wood 
inventories in the south. 

Fortunately, most of the wood is used very quickly 
after cutting—a matter of a few days. Weather con- 
ditions generally admit of low inventories. During 
the summer months a 10 to 12-day supply is usually 
considered adequate. During November and Decem- 
ber inventories increase as a precaution against the 
difficulties of getting wood out during the rainy season 
of the early year. Inventories usually rise to at least 
a 30-day supply. 

Economic turnover of this inventory becomes a 
serious management problem. The cost of turnover 
will vary depending on the efficiency of the methods 
employed. Prolonged storage means cheaper han- 
dling, but prolonged storage also causes decreases in 
yield and a lowering in quality. If the magnitude of 
these factors were a little more accurately known, it 
would be possible for management to improve its 
judgment on the effect of the time factor in wood stor- 
age. 

It is the purpose of this paper to add to the knowledge 
of the effect of storage on the yields and pulp quality 
of stored wood. The inadequacy of the data to answer 
all important questions will be apparent to those faced 
with the problems. 


LABORATORY INVESTIGATION 
Difficulties in the handling of the easily removed 
bark; brittleness of small diameter logs that break 


H. L. Karon, Chemical Engineer, Mill Division, and W. F. GIvuesprie, 
Technical Director, Mill Division, Gaylord Container Corp., Bogalusa, La. 
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and jam conveyors, sprockets, and chains; excessive 
sawdust; low yields; low tests; and changed black 
liquor characteristics are all operational problems pre- 
senting real difficulties to those in charge of production. 
Opinions on the magnitude of the effects may vary 
considerably. In the authors’ mill good guesses were 
the only guide. In an effort to be more accurate a 
program was set up to study wood deteriorated by 
storage. 

As is so often the case, the difficulties in selecting a 
proper sample presented a real problem. The authors 
know of no method to measure adequately the degree 
of decay. The Forest Products Laboratory at Madison 
is investigating the development of a decay factor and 
it is beheved that such a contribution would be both 
useful and welcome. 

The samples were selected by a group of operating 
and technical personnel who at least agreed that the 
type of wood investigated would fall in a class that 
could be considered as fairly representative of wood 
that contributed to the operational difficulties that are 
generally attributed to wood depreciated by storage. 

The data reported herein were obtained on samples 
of a dry wood. Bolts were light and easily fractured. 
Bark had fallen off. It was stained, had suffered par- 
tial decay, and had evidence of insect attack. It is 
not possible to state the period between cutting and 
use, nor the exact conditions under which it was stored. 
Other types of defective wood; water logged, “cat 
faces,” and mixtures were studied, but the results 
herein reported are considered by the authors to be 
representative of the most common type of partly 
deteriorated stored wood encountered by southern 
mills. 

The bolts of wood selected for test were marked and 
barked through the drums and removed from the dis- 
charge conveyor. Each group of experimental bolts 
was stored and chipped separately and always after 
chipper knives had been changed. This eliminated 
variables in chipping caused by dull knives. 

Chip screens were covered with board and all chips 
were collected for each type of wood. 


Table I 
Green Dry 
Chip analysis from chipper wood inventory 
Retained on l-inch screen, % 25.8 23.3 
Retained on !/.-inch screen, % 59.0 Done 
Retained on !/,-inch screen, % 13.6 18.4 
Through '/,-inch screen, % 1.6 5.9 
Chip analysis to experimental digester 
On 1/s-inch sereen, % oul at 74.0 
On 1/,-inch screen, % 18.7 26.0 
Moisture as chipped, % 49.8 31.9 
Specific gravity 0.566 0.54 
Pounds moisture-free wood per cubic 30.0 33.7 
foot 
21 


Table II. Pulping Data a 
Semis oe ——Concentrati i Pulp yield 

eee i (eta, Beery ee 
f c ) per c } ‘ 

ee eh ane ioe ee ae pies s ae pod) total pulp) No. 

Green pine—Digester charge 25 lb. moisture-free wood 
il 15 Sond 49.6 46.3 6.75 33.8 
2 17 40.4 49.3 48.3 1.89 25.7 
4 18 42.7 42.9 42.3 1.60 18.3 
Dry inventory pine—Digester charge 20 lb. moisture-free wood 

7 15 OMT, 46.1 44.2 4.12 30.0 
8 16.3 38.8 46.3 45.0 2.70 23.7 
9 7 40.4 45.6 44.2 3.20 22.3 


To eliminate variables in chip size in cooking, chips 
were screened on a laboratory screen and the fraction 
above 1 inch and below 1/4 inch were eliminated. 
Those passing the 1 and !/>-inch mesh were used. 

Moisture tests and specific gravity tests (TAPPI 
Standard T 18 m-47) were made immediately after 
chipping. The data obtained are shown in Table I. 

These data show that in the chipping operation more 
fines are produced from the stored wood. If it is dry, 
it shatters badly and in these experiments it appears 
that 4.3% more of the wood is lost through the fine mesh 
screens to the fuel bins. In addition, the chips charged 
to the digester are somewhat finer. 

The lower specific gravity of the inventory wood 
reflected itself in the digester charges made in the 
cooking experiments. 


Cooking 


The cooking was done in a 2.65 cubic foot digester 
using forced circulation and indirect heating. <A 
3-hour cooking cycle was used, 1 hour to 100 p.s.i. 
gage and 2 hours at this pressure. A liquid to wood 
ratio of 4.2 was maintained on all cooks, and the active 
alkali as Na.O varied between 35.7 and 42.7 grams per 
liter as the active alkali varied from 15 to 18% based 
on the dry chips. The same cooking liquor was used 
throughout the cooks reported. 

Normally 25 pounds of moisture-free chips are used 
in the cooking experiments. In our digester this allows 
sufficient space above the chips for liquor distribution 
and improves circulation. With the low density 
inventory wood and filling the digester to the same 
level, only 20 pounds of moisture-free wood could be 
put in the digester. That is, in the same volume there 
is 20% less moisture-free wood using the inventory 
wood. While we do not have exact data on a com- 
mercial digester, it is the authors’ opinion that one 
cannot get as great an amount of moisture-free wood 
in the digester using stored wood. And in addition, 
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Fig. 1. Per cent yield screened pulp versus TAPPI number 


if you fail to compensate for this decreased amount of 
wood, pulps that are softer and, consequently, of lower 
yield will result. 

The results of a series of cooks on two types of woods 
are given in Table II. 

From Fig. 1 and Table II it is evident that at any 
TAPPI permanganate number selected the yield from 
the stored wood is less either as total pulp or screened 
pulp. A possible exception to this may be in the range 


of very soft pulps. : 


Pulp Quality 


Pulp was prepared for testing by screening through 
a 0.012-inch cut laboratory screen. TAPPI standard 


Beating time, min. 


Cook No. 2 8 ane: 2 8 en ae sae 
Cook No, 2—Green pine: Cook No. 8—Dry-inventory pine 
Active alkali as Na,O, % iO 16.3 
TAPPI hardness no. er Domi Cae tae, eR ae ae: aan 5 
Freeness-modified S.-R., ml. 762 768 689 731 350 631 160 434 $3.) Oa 
Specific surface, sq. em./g. 10,000 7300° 12,900 9900 16,600 11,500 19,500 14,800 20,900 15,700 
ea ib OL 36 39.4 41.1 42.4 41.7 41.2 40.4 40.6 40.5 40.9 41.4 
Caliper, in. 0.00558 0.00567 0.00438 0.00419 0.00388 0.00365 0.00366 0.00357 0.00352 0.00343 
Apparent density, g./ce. 0.451. 0.464 0.618 0.637 0.678 0.711 0.708 0.726 0.7400 Oeea 
Burst factor 20.8 18.8 56.7 50.3 66.2 63.2 72.9 69.2 73.9 70.4: 
Tear factor 228.5 194 6 1553 191.7 190,60 99.4 112.5 98.0 97.0 91.0. 
Tensile, meters breaking length 3830 2810 8290 7430 9610 9000 9660 9820 10,100 10,200 
Stretch, % 1.81 1.73 3.22 2.79 3.53 3.01 3.24 3.20 Se 3.28 
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Table IV. Mill Tests 


—Experimental run - Av. values for previous 6 months-———— 
Bursting Bursting 
, -—-strength— Density —— strength Density 
de Baan ie bes Ib./pt. Percent Basi th beet lb 
° , '° 'e e rT Ss 
Date Shift rolls Ib. ' Caliper Ib. wt. (Jen Gilknen. © bolom <eeght. Caliper eee THES walter 
7-14-49 2-10 6 108.5 29.1 Papier. OA | OG AIRS B78 8.0 106 fee PAY DBO (0) I BoD 
. 10-6 i NOB sa) ADP GEG DGS (MP 3.748 6 
7-15-49 6-2 5 NOW) 7 PA AR DIG DYN (0) ANAL 3.85 3.8 
2-10 7 WOE PANO PRUE OP ODS Nip 33 7h} Coll 
10-6 72 IOS Zeee2 Oul PUN RODE (0). 7A) BG 7D) Hoi 
LOGE SME OnO ee 4 OME 4a ONO OS 6.1 
= /-1649 6-2 4 59.1 ils .33 142 2.41 O45) 3.81 8.0 59.4 15.8 Wares — PLOY COer4il BIN A5) 
2-10 6 60.7 15,77 dS OE Ol Olt A ymca 14.9 
Ps 10-6 6 60.4 16.0 Nat) DAS MD PA Bh 7 13.0 
7-17-49 6-2 6 60.5 15.6 AP, 4 seeb | (Mees Bh. i337 10.7 
2-10 5 60.3 15.8 139m OO On135 a oRee WA? 
10-6 Ys 61.2 15.9 139 2.28 0.741 3.85 13.0 
GOW4) ost 4130 22031, 07789 ~ 3:84 160 


% ACTIVE T.A.PPI. 
ALKALI NO. 


17.0 25.7 @ 
DRY INVENTORY PINE 16.3 UR A (7 NS 
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Fig. 2. Burst, tear, and tensile versus S.R. freeness 


pulp preparation and sheetmaking procedures were 
followed except for the standard TAPPI sampling 
schedule. 

Freeness (modified Schopper Riegler) and specific 
surface (/) were determined at each time interval. 

Basis weight, caliper, apparent density, burst, tear, 
tensile, and stretch were determined on handsheets 
under standard humidity and temperature conditions 
(50% R. H. and 73°F). 

All results are shown in Table IIT. 
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The comparisons reported here are on the two pulps 
in the intermediate hardness range. Comparisons of 
the harder or softer pulp result in similar trends. 

The results obtained on the strength characteristics 
are plotted: (1) strength against freeness (Fig. 2), 
and (2) strength against apparent density (Fig. 4). 
Figure 2 shows: (a) the burst factor on both pulps 
is approximately the same, (b) the normal tensile is 
about the same, and (c) the tear factor is higher on the 
green freshly cut pine. 

This is completely in accord with an extensive un- 
published study made some years ago by Goss and 
Aitkens of Gaylord Container Corp. 

Figure 3 shows the relationship between apparent 
density and Schopper Riegler freeness and it is evident 
that over the whole range of beating the laboratory 
handsheets show a higher apparent density on the dry 
inventory wood. 

Figure 4 shows the relationship between the strength 
properties and the apparent density. At every ap- 
parent density the normal tensile, burst, and tearing 
strength are greater on the green freshly cut pine. 

In Table III and on Fig. 5 results on specific surface 
measurements are shown. Clark (7) advocates the 
use of this test as a measurement of fibrillation of 
pulp with refining. Green pine at any beating time 
or degree shows considerably greater specific surface. 
We believe the green pine pulp responds to beating to 
a greater extent and this may be a partial explanation 
of the development of greater strength. 


MILL RUN 


Following the laboratory investigation, a 4-day mill 
run of 100% five months old inventory wood was 
made. It was chiefly dry wood though considerable 
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wet wood was encountered at the bottom of the piles 
used. 

In our mill we have a slow running, four cylinder 
board machine which runs only on high test, solid 
kraft furnishes. Because of the relative ease with 
which variables can be controlled on this machine, we 
always use its production as a criterion of our pulp 
quality. 

In Table IV results of all-kraft liners run on this 
machine during the test period are recorded and aver- 
aged. Also, the 6 months’ average before this run is 
listed. The table shows: (a) a higher density sheet 
on solid kraft grades when using the dry inventory 
wood, and (b) a lower burst test on the dry wood in 
spite of its greater density. 

Other machines in the mill showed the same tend- 
encies on almost every grade but because of different 
furnishes, machine speeds, refining variables, etc., 
we could not always state with certainty that the 
lower tests obtained on the inventory wood could be 
attributed solely to the pulp quality. We are sure 
that the results are given in Table IV. 


SUMMARY 


On the basis of laboratory experiments and verified 
in part by mill runs, pine wood held in inventory until 
affected by partial decay will differ from freshly cut 
pine in the following manner: 
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1. Produce about 4% more fines under */, inch 
size during chipping. 

2. Approximately 20% less moisture-free wood can 
be packed in a given volume. 

3. Has a lower specific gravity. 

4. Pulp yields are decreased by about 3.38% screened 
pulp in intermediate pulp hardness ranges based on 
moisture-free wood. 

Compared at the same apparent densities (0.65 
grams per cc.) pulps produced from dry inventory 
wood when compared with comparable hardness pulps 
from green pine show: 

5. (a) Approximately 15% lower burst factor, (b) 
approximately 25% lower tear factor, and (c) ap- 
proximately 12% lower normal tensile strength. 

6. Pulp from freshly cut pine develops a greater 
specific surface on beating. 

7. Handsheets from dry-inventory pine wood pulp 
are denser than those from freshly cut pine wood pulp. 

The authors believe that handsheets compared on an 
apparent density basis as advocated by Clark (2) will 
show a closer relation with machine-made paper than 
if the comparison is made on a freeness basis. 
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Control of Condensate Return Line Corrosion 


WILLIAM A. TANZOLA 


The perplexing problem of condensate return line cor- 
rosion is discussed from the standpoint of the basic 


factors that are involved and the mechanism of the cor- 


rosion reactions. The sources of the corrosive gases, 
oxygen and carbon dioxide, are outlined, and methods of 
removal of dissolved oxygen and reduction of carbon dioxide 


are presented both from the standpoint of mechanical 


_ changes that can be made to the condensate system and 


plants encounter. 


the external water treatment methods of the water that 
are possible. Complete elimination of carbon dioxide 
from condensate systems is not possible, and even small 
concentrations of this gas in solution can produce un- 
desirable amounts of corrosion. The use of neutralizing 
types of amines for control of carbon dioxide corrosion 
are cited. The introduction of a new approach to the 
control of condensate corrosion through the use of filming 
type amines is discussed. 


CORROSION in steam and condensate return lines 
and associated equipment is a problem that most 
The problem is usually quite severe 


and leads to frequent replacement of lines, valves, 


traps, etc. 


Not only are replacements due to failure 
frequently required, but replacements are necessary 
often solely due to plugging of the lines with corrosion 
products that originate at other parts of the system. 
The maintenance costs entailed by this problem fre- 
quently are high and if interruption of production is 
also a result, the costs become excessive. 

Failures most frequently occur at threaded joints 


because the metal thicknesses have been reduced at 
these points. Horizontal lines are usually more severely 


attacked than vertical lines due to incomplete draining 
of the condensate in systems that operate intermit- 
tently. The corrosive action manifests itself in the 
form of grooving or channeling for the most part, al- 
though frequently pitting of the metal is also observed. 

The principal causes for steam and condensate corro- 


sion are the dissolved gases, carbon dioxide and oxygen. 


These gases must be in solution before they become 
aggressive. There are other influencing factors such 
as rate of condensation, time of contact, temperature, 
metal heterogeneity, galvanic action, and others but 
only because they supplement the basic factors. 
The corrosion reaction for dissolved oxygen may be 
illustrated as follows: 
4Fe + 6H,O + 30, 


-+ water + oxygen — 


— 4Fe(OH); (le) 
ferric 
hydroxide 


iron 


The ferric hydroxide formed may later revert to iron 
oxide rust as follows: 
2Fe(OH); — Fe,O; + 38H2O (2) 
ferric — iron + water 
hydroxide oxide 
When carbon dioxide dissolves in water it forms car- 
bonic acid which is a weak acid and produces corrosion 
in keeping with the following equation: 
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Fe + 2H,CO; + Fe(HCO;), + Hy (3) 
iron + carbonic —~ ferrous + hydrogen 
acid bicarbonate 


The above reaction proceeds rapidly at pH values 
below 5.9. The reaction product, ferrous bicarbonate, 
tends to elevate the pH and as the pH increases above 
5.9, the reaction rate becomes reduced. The hydrogen 
formed in the reaction will also have a retarding effect 
particularly when the pH exceeds 5.9. 

The ferrous bicarbonate formed in this reaction is 
soluble and can be carried along in the condensate. 
However, at points of pressure drop or reduced carbon 
dioxide content in the vapor phase it will precipitate 
from solution in keeping with the following reaction: 

Fe(HCO;). ~ FeO + 2CO, + H.O (4) 
ferrous — ferrous + carbon + water 
bicarbonate oxide dioxide 

When dissolved oxygen is also present, it will influ- 
ence the reaction rate by removing the hydrogen to 
form water. The ferrous bicarbonate will precipitate 
as follows: 


2Fe(HCO;). + 1/202 — FeO; + 4CO. + 2H,0(5) 
ferrous + oxygen — ferric + carbon + water 
bicarbonate oxide dioxide 


A combination of reactions 4 and 5 can be written to 
show the production of Fe;Q,, the magnetic oxide of 
iron as illustrated by equation 6. 


3Fe( HCO; )o ae 1/50. => Fe;04 + 6CO, + 3H.O 
ferrous + oxygen — magnetite + carbon + water 

bicarbonate dioxide ( 
6) 


In some cases, the decomposition of ferrous bicarbon- 
ate has resulted in the production of deposits of fer- 
rous carbonate: 

Fe(HCO;). — FeCO; 


ferrous — _ ferrous 
bicarbonate carbonate 


+ CO, + #H.0 a) 
+ carbon + water 

dioxide 

From the above reactions, it can be seen that de- 
posits of FeO, Fe.O3, FesOx, FeCO;, and mixtures of 
these can be found present in steam and condensate 
systems and are the type deposits usually responsible 
for plugging. 

Oxygen in steam and condensate systems may origi- 
nate directly from the boiler feedwater or may enter at 
various points in the condensate system. Oxygen is 
present in most make-up waters and unless the make-up 
water is brought to saturation temperature in a prop- 
erly vented open or deaerating heater, appreciable 
amounts will remain in the feedwater entering the 
boilers. When the feedwater is subjected to boiler 
temperature the oxygen will be released and a portion 
of it can be entrained with the steam and find its way 
into the condensate system. Oxygen that enters in 
this fashion can be coped with readily by use of me- 
chanical or chemical deaeration of the feedwater. 

In vacuum return systems or in gravity-type return 
systems there is ample opportunity for oxygen infiltra- 
tion. While condensate that is returned under pres- 
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sure will usually be free of oxygen, infiltration can take 
place where such systems operate intermittently. 

It is not uncommon for cooling water to be injected 
into the vacuum pumps to lower the temperature of the 
condensate. This practice is also followed in certain 
gravity-type return systems where the condensate is 
collected in a centrally located receiving tank for pump- 
ing back to the boiler plant. The cooling water is 
usually laden with oxygen, and its introduction into the 
condensate generally creates a corrosion problem that 
manifests itself in the form of pitting. Where cooling 
water must be added, it should be controlled thermo- 
statically so that the amount introduced is held to an 
absolute minimum. To avoid corrosion from the intro- 
duction of cooling water, catalyzed sodium sulphite, 
which permits rapid reaction of the sulphite with oxygen 
in the cold, can be proportioned to the cooling water to 
react with the oxygen and eliminate it from the water. 

Vented condensate receivers are often a source of 
oxygen infiltration and through changes in the physical 
arrangement, oxygen infiltration can be prevented. 
Figure | illustrates this point. 

In general, the elimination of oxygen from condensate 
systems can be accomplished through relatively simple 
means and for this reason corrosion and pitting due to 
dissolved oxygen are readily controlled. 

Carbon dioxide is the usual cause of steam and return- 
line corrosion, and the corrosion is characterized by a 
general thinning of the pipe wall or grooving along the 
bottom of the pipe. 

The chief source of carbon dioxide is the bicarbonate 
and carbonate alkalinity of the make-up water to the 
boilers. The bicarbonate and carbonate alkalinity 
when subjected to boiler temperature undergo thermal 
decomposition and liberate carbon dioxide which be- 
comes entrained with the steam. The decomposition 
is illustrated by the following equations: 

2HCO=; + heat — CO;--~ + CO, + H.0 (8) 
bicarbonate + heat + carbonate + carbon + water 
dioxide 
CO;--— + HO + heat ~ 2O0H- + CO. (9) 
carbonate + water + heat — hydroxide + carbon 
dioxide 


UNIT 
HEATER 


TRAP, eek VENT 


VALVE 


MAIN 
STEAM LINE 


BOILER PLANT 


EXISTING ARRANGEMENT 


SUGGESTED ARRANGEMENT 
Fig. 1. Air infiltration 
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Fig. 2. Corrosion vs. condensate flow 


Reaction 8 proceeds to 100% completion whereas 
reaction 9 is only partially complete with decomposition 
taking place to approximately 80%. Based on these 
reactions it can be calculated that for each 1 p.p.m. of 
bicarbonate alkalinity (expressed as calcium carbonate), 
in the boiler feedwater, 0.79 p.p.m. of carbon dioxide 
will be evolved. For each 1 p.p.m. of carbonate alka- 
linity (expressed as calcium carbonate) 0.35 p.p.m. of 
carbon dioxide will be evolved. 

The other possible and usually minor sources of car- 
bon dioxide are the free, gaseous carbon dioxide that is 
dissolved in most natural waters and the carbon dioxide ~ 
which forms from decomposition of soda ash that may 
be used for regulation of boiler water alkalinity. Free 
carbon dioxide is almost completely eliminated by effi- 
cient feedwater deaeration and consequently is rarely a 
factor in steam and condensate corrosion. The use of 
soda ash is inadvisable where return-line corrosion is 
being experienced and should be replaced by caustic 
soda. 


CORROSIVE EFFECTS OF CARBON DIOXIDE 


The curves illustrated by Fig. 2 show that, other con- 
ditions being fixed, corrosion is proportional to the car- 
bon dioxide concentration of condensates. It will be 
noted that at carbon dioxide concentrations of 2 p.p.m. 
or less, negligible corrosion results, and that, in general, 
concentrations of carbon dioxide up to 5 p.p.m. will not 
produce serious corrosion. 

Even at low carbon dioxide concentrations, however, 
corrosion can take place at isolated points in the con- 
densate system. For example, the curve of Fig. 2 
shows that for any one concentration of carbon dioxide, 
the rate of corrosion increases with the quantity of con- 
densate flowing or, in other words, corrosion is a func- 
tion of the total pounds of carbon dioxide. Therefore, 
in a given system corrosion may only be a serious prob- 
lem where the quantity of condensate handled is high, 
such as in the main return line. 

In order for carbon dioxide to be corrosive it must be 
in solution. The laws of Henry and Dalton govern the 
solution of gases in liquids and state in simple form that 
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- the contacting gaseous phase. 
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60% COMMERCIAL CYCLOHEXYLAMINE ,p.pm. 
Fig. 3. pH vs. amine required 


the concentration of a gas dissolved in a liquid is pro- 
portional to its partial pressure*(or concentration) in 
The application of these 
laws serves to explain severe corrosion that occurs in 
units condensing steam that operate intermittently. 


_ For example, when a drier or unit heater is first sup- 


plied with steam and condensation occurs the resulting 
condensate will have a negligible amount of carbon 


_ dioxide dissolved in it, because the partial pressure of 


the carbon dioxide in the vapor phase is low. Assum- 
ing that the incoming steam contains 20 p.p.m. of car- 
bon dioxide, the initial condensate discharged by the 
unit will have less than a fraction of 1 p.p.m. The re- 


maining carbon dioxide will accumulate in the vapor 
_ phase above the condensate in the unit. 
tion continues the accumulated carbon dioxide will de- 
velop a partial pressure sufficiently high to permit re- 


As condensa- 


solution of more and more carbon dioxide until equi- 
librium is attained under which condition the carbon 
dioxide content of discharged condensate will equal that 
of the incoming steam. It can be calculated that the 
quantity of carbon dioxide that must accumulate in the 
gaseous phase will be in the range of several hundred to 
more than a thousand parts per million before equi- 
librium conditions are attained. If such units operate 
intermittently, on cooling and as pressure on the unit 
decreases, considerable quantities of carbon dioxide will 
go into solution. The pH of the condensate will be 
lowered and accelerated corrosion will take place. It is 
apparent, therefore, that corrosion in isolated units can 
take place even though the concentration of carbon 
dioxide in the steam is relatively low. Because of the 
accumulation of carbon dioxide that is possible, venting 
of the units continuously during operation or shortly 
before shutdown would prove of material benefit. It is 
also essential that such units be provided with proper 


drainage. 


OF CARBON DIOXIDE CONTENT OF 
STEAM 


From the foregoing considerations it is apparent that 
it is advisable to reduce the carbon dioxide content of 
the steam to as low a value as possible. Since the bicar- 


REDUCTION 


iAP PT January 1951 Vol. 34, No. 1 


bonate and carbonate alkalinity of the make-up water 
are the chief source of carbon dioxide, methods of re- 
ducing the carbon dioxide content of the steam involve 
reduction of the alkalinity of the make-up water. 
There are various methods of external conditioning that 
will accomplish the desired reduction of alkalinity. 

The lime soda or lime gypsum method of softening 
will bring about a reduction of alkalinity to a range of 
50 or 60 p.p.m., and the residual alkalinity will be prin- 
cipally in the form of carbonate alkalinity. In controlling 
the softeners of this type, it is advisable to maintain the 
alkalinity of the effluent in the form of carbonate and 
hydrate rather than in the form of bicarbonate-car- 
bonate. At the range of alkalimity normally main- 
tained, the expected carbon dioxide content of the 
steam will be on the order of 17 to 21 p.p.m. when em- 
ploying 100% make-up. 

Zeolite softeners operated on the sodium cycle do not 
alter the bicarbonate alkalinity of the raw water. To 
reduce the bicarbonate alkalinity of the raw water, 
treatment of the softener effuent with acid to lower the 
bicarbonate alkalinity to a range of approximately 5 to 
10 p.p.m. has been practiced. Following acid treat- 
ment, the water is aerated to expel the carbon dioxide 
produced and then deaerated. Special feeding equip- 
ment, piping, and materials of construction are neces- 
sary particularly for the deaerating heater when neu- 
tralizing alkalinity to this relatively low range. Com- 
bination sodium-hydrogen zeolite softeners will produce 
similar results. 

With the zeolite-acid treatment method it has been 
possible to reduce the carbon dioxide content of steam 
to values of 5 p.p.m. and lower. At this level of carbon 
dioxide, corrosion generally will not be serious. While 
it is possible to reduce corrosion to a tolerable level by 
external treatment, complete elimination of corrosion 
by this means alone is not possible. 


NEUTRALIZING AMINES 


It is possible to bring about elevation of the pH value 
of steam by neutralizing the carbonic acid with alkaline 
materials and thus reduce corrosion. Inorganic salts 
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Fig. 4. pH vs. amine required 
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Table I. 


Typical Test Specimen Data—Oil Refinery 


Average penetration, 


Time of Weight loss, 
exposure mg. inches per year 
Before treatment 

2 weeks 962 0.0652 
2 weeks 657 0.0445 
4 weeks 1487 0.0493 
4 weeks 1002 0.0342 
Specimens exposed 2 weeks after treatment started 
2 weeks 85 0.0058 
2 weeks 91 0.0062 
4 weeks 195 0.0066 
4 weeks 0.0066 


195 


such as ammonium sulphate have been used for this 
purpose. These salts when subjected to boiler tem- 
perature will evolve ammonia gas which will be en- 
trained with the steam. At points of condensation the 
ammonia will become soluble and neutralize the acidity 
imparted by carbonic acid. While a reduction in cor- 
rosion of ferrous metals can be brought about by this 
method, copper and zinc-bearing metals are seriously 
corroded particularly when oxygen is also present. 
Because of the serious attack on nonferrous metals the 
use of inorganic ammonium salts or ammonia itself 
should be avoided. 

Neutralization of carbonic acid can safely be accom- 
plished by certain volatile amines such as cyclohexyl- 
amine, CsH,,NH2, and morpholine, CsH»NO. These 
amines when fed to a boiler volatilize with the steam 
and combine with the carbon dioxide in the condensate 
to neutralize its acidity. Unlike ammonia the amines 
in low concentrations are not corrosive to copper and 
zinc-bearing metals. Control of treatment is usually 
based on feeding sufficient amine to raise the pH of the 
condensate to 7.0. Satisfactory reduction of carbon 
dioxide corrosion is obtained with the use of the neu- 
tralizing amines in the absence of oxygen. 

Figures 3 and 4 illustrate the relationship of the 
quantity of amine necessary to elevate the pH value of 
condensates for various concentrations of carbon diox- 
ide. It will be noted that on the average approximately 
1.6 p.p.m. of morpholine and 3.0 p.p.m. of cyclohexyl- 
amine (commercial product—60% active ingredient) 
are necessary per part of carbon dioxide to elevate the 
pH to 7.0. 

There are two chief disadvantages attendant to the 
use of the neutralizing amines. The first disadvantage 
is that these materials provide no protection against 
oxygen attack. While oxygen is seldom present in the 
steam in modern plants, many plants do encounter air 
leakage into the return system, and use of the neutraliz- 
ing amines will not prevent corrosion under such condi- 
tions. 


Table Il. Typical Test Specimen Data—Chemical Plant 


Time of Weight loss, Average penetration, 
exposure mg. inches per year 
Before treatment 

2 weeks 5U5 0.0342 

2 weeks 694 0.0472 

4 weeks 766 0.0260 

4 weeks 723 0.0245 
Specimens exposed 2 weeks after treatment started 

2 weeks 27 0.0018 

2 weeks 60 0.0041 

2 weeks 17 0.0011 

2 weeks 24 0.0016 


The second disadvantage of the neutralizing amines is 
the high cost of treatment. Since these materials func- 
tion by neutralizing the acidity of carbonic acid where 
high concentrations of carbon dioxide are present rela- 
tively high amounts of the amine are necessary. 


FILMING TYPE AMINES 


A new principle in the prevention of return-line cor- 
rosion is based on the deposition of a film of long- 
chain polar amines on the metal surfaces. The filming 


Fig. 5. 


Top, and Fig. 6, bottom. 
untreated (top, left) and treated metals 


Action of water on an 


amines function on a new and completely different prin- 
ciple from the neutralizing amines. The filming amines 
do not neutralize carbon dioxide. Instead, they func- 
tion by forming on the metal surfaces contacted and 
impervious nonwettable film that acts as a barrier be- 
tween the metal and the condensate, protecting against 
both oxygen and carbon dioxide attack. When the 
filming amines are adsorbed on a metal surface, water 
will not wet that surface. The film formed through the 


Table HI. Test Specimen Data Showing Increased Protection over a 5-Month Period 


Ralude| ee : ne see! es 2 any : == Combined returns—— SS=5 
a Mest condwaone pene pists occas Buu ok ye ee aoa Papalecin 
Before treatment 2 30 0.0020 i) MUERSOO 0.0250 . 
2 19 0.0013 443 0.0300 
4 43 0.0015 600 0.0203 
4 20 0.0010 629 0.0213 
Treatment started 2 weeks before 2 2 0.0001 114 0.0078 
specimens exposed , 2 4 0.0003 124 0.0084 
‘ - 4 ; eat 234 0.0080 
om . : : 2: 
Specimens exposed after 5 months 2, Z 0.0001 = mae 
of treatment 2 4 0.0003 4 0.0003 
4 F 0.0002 3 0.0001 
4 8 0.0003 1 0.0000 
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Table IV. Test Specimen Data from Plants of Varying Operating Characteristics 


ee Oe ae 4 co eek penetration, inches/year 
ure, ; in steam, fOr y, ip ction 
Plant DBAs lb./day p.p.m, Bene enon Meas 
A 400 700,000 23 0.0300 0.0060 80 
B 250 500,000 21 0.0222 0.0018 92 
Cc 125 1,500,000 30 0.0082 0.0016 80 
D 110 400,000 30 0.0241 0.0002 99 
E 335 550,000 14 0.0308 0.0021 94 
F 300 2,000,000 49 0.0483 0.0062 87 
G 150 450,000 Go) 0.0032 0.0005 84 


use of these amines is of substantially monomolecular 
thickness and does not increase in thickness with con- 
_timued treatment. The amine will penetrate corrosion 
products present on a metal surface and deposit a pro- 
tective film on the metal. While continuous treatment 
is advised, the adsorbed film on the metal surface is 
quite durable and is not removed during short periods of 
discontinued treatment. 

Figure 5 is a photograph of two test specimens on 
which a few drops of water have been placed. The 
specimen on the right has been exposed to condensate 
treated with the filming amines and it can be noted how 
the amine film causes the water to assume droplet form. 
The untreated specimen on the left does not repel water 
_and the water spreads over the surface. 

Figure 6 shows two steel specimens on the left and 
two brass specimens on the right after 30 days’ exposure 
in a plant condensate system treated with filming 
amines. The water repellency of the specimens is 
shown by the spherical form assumed by the drops of 
water. 

) The filming amines of value in the prevention of cor- 

‘rosion are the high molecular weight amines and amine 
salts having straight carbon chains containing 10 to 18 
earbon atoms. Octadecylamine (CisH3;NH:2), hexa- 
decylamine (CisH3;3NH2), and dioctadecylamine (C3¢- 
HyNH) are examples of the most useful materials of this 
type. In plant practice the most successful results have 
been obtained with the dispersed octadecylamine. 

Permacol is the trade name of the commercial dis- 
persion of octadecylamine in which the insoluble amine 
is processed and emulsified so that dispersion and feed- 
ing from water solutions are possible. This dispersed 
form of the filming amine is applied to steam and re- 
turn-line corrosion problems by feeding the material 
with a small chemical pump to the main steam line at a 
point where it will be well mixed with the steam. The 
material is readily dispersed with the steam and is car- 
ried through the steam and condensate lines forming a 
nonwettable film on the metal surfaces contacted. 

Unlike the neutralizing amines which must be fed in 
direct proportion to the carbon dioxide concentration 
of the steam, a feeding rate of 15 to 30 p.p.m. of the 
commercially dispersed filming amine is usually suff- 
cient to establish and maintain the desired corrosion- 
resistant film on the metal surfaces. Consequently, 
except at low carbon dioxide concentrations the filming 
amine treatment is considerably more economical than 
the use of the neutralizing type amines. 

Extensive data have been accumulated on this new 
approach to corrosion control in condensate systems 
both in pilot plant work and in over 50 full-scale plant 
applications. Evaluation of plant results secured with 
the filming amines has been made through careful rec- 
ords of maintenance and line replacement costs and also 
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from data secured by exposure of test strips at repre- 
sentative points in the condensate system. In general 
practice, test strips have been exposed in duplicate over 
2- and 4-week intervals, both before and after applying 
treatment. 


Usually, test specimen data have shown an immediate 
marked reduction in the corrosion rate with the applica- 
tion of the filming amines. Tables I and II illustrate 
the prompt reduction in corrosion at two different plants 
with specimens exposed only two weeks after the treat- 
ment was started. In each case a reduction of approxi- 
mately 90% in the corrosion rate was obtained. 


The data contained in Table III are particularly in- 
teresting since the increased protection secured over a 
period of time is shown. As can be noted, the corro- 
sion rate for building No. 2 was not excessive even be- 
fore treatment. The filming amine reached this point 
in the system quite quickly and promptly reduced the 
corrosion rate to a negligible value. Tests conducted 5 
months later showed essentially the same results. The 
corrosion rate was so low as to be barely measurable. 


Specimens exposed on the combined returns as de- 
livered back to the boiler room showed a high corrosion 
rate prior to treatment. The steam and condensate 
systems at this plant are quite extensive and while an 
immediate improvement was noted in first applying the 
filming amines, the full effects of treatment are noted 
on the samples exposed five months later. Immediate 
results were secured at building No. 2 since this point 
was close to the power plant. The specimens exposed 
in the combined returns probably did not receive the 
full benefit of the filming amine treatment until all of 
the long lines acquired an amine film. Undoubtedly, 
since the system was badly corroded some amine was 
also adsorbed by iron oxide deposits until gradually all 
the surfaces became saturated. The 99% reduction in 
corrosion shown by these data is quite impressive and 
is confirmed by plant maintenance records showing that 
pipe failures and replacements have been eliminated. 
The low corrosion rates on the combined returns were 
secured even with oxygen present in the condensate at 
this point due to air infiltration. 

A summary of data obtained from plants of varying 
operating characteristics is shown by Table IV. It will 
be noted that the protection secured ranged from 80 to 
99%. The corrosion rate is not directly proportional 
in each case to the carbon dioxide concentration of the 
steam because of factors such as flow rate, temperature, 
oxygen concentration, etc., which varied in each indi- 
vidual case. However, both before and after treatment 
the test specimens were exposed at the same point in the 
system and under the same operating conditions. 
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The Effect of Certain Latex Variables in Beater Addition 
of Nitrile Rubber Latices 


D. M. YOST and W. H. AIKEN 


A number of nitrile rubber latex variables have been 
studied to determine their effect on beater impregnation. 
The work was limited to latices prepared with one basic 
polymerization system, and to a medium beaten Scandina- 
vian unbleached kraft pulp. The results of this study 
indicate that a rubber of medium acrylonitrile content 
and molecular weight, and with no additional stabiliza- 
tion after polymerization will give optimum properties. 
When alum was used as the coagulating agent, optimum 
properties were obtained at a final pH range of 4.5 to 5.5. 
Coagulation may be carried out with either dry alum or 
alum solution. Somewhat better properties were ob- 
tained by coagulating with a 100-20 mixture of alum-so- 
dium hydroxide at a final pH of 5.5 to 6.5. Coagulation 
with acids and acid-alum mixtures as well as final pH 
values much above 6.5 are to be avoided as these condi- 
tions cause sticky sheets. Vulcanization of the latex after 
coagulation appears to give a beneficial effect, but this is 
more than offset by the losses in properties brought about 
by the extra stabilizer that must be added along with the 
curing ingredients. Plasticizers for the latex improved 
drape and softness of the sheet, but at the expense of 
strength. Both stretch and edge tear were increased 
roughly as a straight-line function of the amount of latex 
added, while tearing strength progressively decreased. 
Bursting strength increased to a maximum, while tensile 
tended to decrease. Dilution of the latex from 30.7 to 
3.6% before addition to the pulp did not appreciably 
change the properties when the pulp concentration re- 
mained constant. 


THe term “latex”? was originally applied to 
aqueous dispersions of rubber obtained from a number 
of plants, with practically all of the latex used commer- 
cially being obtained from the tree known botanically as 
Hevea Brasiliensis. This material is an important 
item of commerce and is usually specified as hevea 
latex, natural latex, or natural rubber latex. With the 
advent of synthetic rubbers and resins prepared by 
emulsion polymerization, the meaning of the term 
“latex” has been broadened. Because of their simi- 
larity in appearance and colloidal properties to hevea 
latex, the aqueous dispersions of resins and rubbers pro- 
duced by emulsion polymerization are also designated 
as latices. 

Natural rubber is a versatile and valuable product, 
and no synthetic rubber has been found that is a satis- 
factory substitute for it in all applications. However, 
for many end uses synthetic rubbers have been devel- 
oped which are superior to natural rubber. Although 
the quality of natural rubber may vary due to methods 
of collecting and processing, the basic polymer cannot 
be appreciably altered. Synthetic rubber,.on the 
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other hand, can be varied to give a range of products of 
widely different properties so that it may be possible to 
“tailor make’ a synthetic rubber to meet the require- 
ments of a particular use. Economically, synthetic 
rubbers offer a source of uniform product not subject 
to the wide price fluctuations inherent in natural prod- 
ucts. 

The synthetic rubbers of commercial importance are 
as follows: 

Butadiene-Styrene Polymers—These materials are 
produced as GR-S by the Government and, of the syn- 
thetics, most nearly approach natural rubber in general 
utility. They are available as latex. 

Chloroprene Polymers—This type of rubber, usually 
called neoprene, was the first synthetic rubber commer- 
cially available in this country. It is characterized by 
medium to good oil resistance and is available in latex 
form. 

Butadiene-Acrylonitrile Polymers—These materials 
are generally known as Buna N or Nitrile rubber. They 
are characterized by excellent oil resistance and are 
available in latex form. Latices of this class were used 
in this investigation. 

Isobutylene-Isoprene Polymers—These materials— 
butyl rubbers—have excellent resistance to the passage 
of gases. They are not produced by emulsion poly- 
merization, but aqueous dispersions of the rubber have 
been prepared. 


A number of early investigators found hevea latex 
to be of interest in impregnating various fibrous mate- 
rials, but it was not until the work of Kaye in the early 
1920’s that serious consideration was given to the incor- 
poration of latex into paper at the beater. Kaye (1) 
found that addition of 0.5 to 5.0% latex solids to beaten 
pulp, followed by coagulation with acid or alum, would 
give improved strength without appreciably changing 
the appearance of the paper. 

When larger amounts of latex were used (2), the 
tensile strength was increased to a maximum point, 
beyond which it declined. Largest percentage im- 
provements were realized with weaker sheets such as 
those heavily loaded and those made from waste 
paper. 

In recent years, considerable interest has been 
directed toward the addition of synthetic rubber to 
pulp in the beater. However, the literature on this 
subject is somewhat meager. Owens (3) studied the 
effect of styrene-butadiene ratio of Buna § latices upon 
properties when the latices were incorporated into pulp 
in the beater. A polymer of 40 styrene, 60 butadiene 
gave optimum edge tear and stretch. The results ob- 
tained with a polymer of this ratio are considerably 
better. than those obtained with natural rubber. 
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Fig. 1. Effect of acrylonitrile content of rubber upon 
sheet properties 


This Owens attributes to a superior type of bonding 
-exhibited by the co-polymer. 

~ Walsh, Abernethy, Pockman, Galloway, and Harts- 
field (4) found the addition of 1 to 5 parts solids of a 
sensitized polychloroprene latex to pulp in the beater to 
give sheets of better wet strength. Larger amounts of 
latex (15 to 50 parts) gave products with leatherlike 
properties. 

Oliner and O’Neil (5) compared properties obtained 
by adding a nitrile rubber latex in the beater to a beaten, 
high alpha pulp to those obtained by impregnating a 
saturating paper with the same latex. Beater impreg- 
nation gave much greater bursting strength, tensile 
strength, stiffness, and density and somewhat greater 
tearing strength but lower stretch than sheet saturation. 

Preliminary field evaluation of commercially <avail- 
able nitrile rubber latices indicated that materials from 
different sources, though quite similar in butadiene- 
acrylonitrile content, gave appreciably different results 
in beater impregnation. It therefore appeared worth- 
while to investigate the effect of latex variables upon 
beater impregnation. 


VARIABLES STUDIED 


The variables included in this study fall into three 
classes and include (1) those involved in the manufac- 
ture of the latex, (2) those involved in compounding the 
latex, and (3) those involved in incorporating the latex 
into the pulp. 


Nitrile Rubber Variables 
A brief review of the process for manufacturing 
nitrile rubber latex will indicate the possible uariables. 
A typical reactor charge will contain the following 
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ingredients: butadiene, acrylonitrile, water, emulsifier, 
catalyst, and modifier. The water, emulsifier, and 
catalyst are charged to the reactor, followed by the 
butadiene and acrylonitrile under pressure. The 
jacketed kettle is heated until the exothermic reaction 
gets underway, at which time cooling water is used to 
regulate the reaction temperature. The mixture is 
continually agitated by means of a stirrer to give uni- 
form temperature. After a typical reaction time of 12 
hours at 30 to 50°C., the reaction is terminated by the 
addition of a “short stop,” the residual monomers 
stripped out, and stabilizing agents may be added. 
Antioxidant to protect the rubber may also be added as 
an aqueous dispersion. 

The following discussion of polymerization variables 
indicates those which are important in determining the 
properties of the rubber. 

Monomer Ratio. Monomer charging ratios for 
nitrile rubbers normally vary from 85 to 15 to 55 to 45 
butadiene-acrylonitrile. The acrylonitrile content of 
the final co-polymer is controlled not only by the initial 
charging ratio, but also by the degree of conversion of 
the co-polymer, because of different polymerization rates 
of the two monomers. Increasing acrylonitrile content 
in the polymer increases strength properties but de- 
creases elongation. Oil resistance increases with 
increasing acrylonitrile content, as does the brittle point 
temperature. 

In preparing the latices used in this study, butadiene- 
acrylonitrile charging ratios of 80 to 20 to 55 to 45 were 
used. Polymers prepared with less than 20% acrylo- 
nitrile content are deficient in strength and oil resist- 
ance, while those prepared with more than 45% acrylo- 
nitrile in the charge are deficient in elongation and 
flexibility. 

Latex Solids. Latex solids are controlled by the 
monomer-water ratio in the initial charge and by the 
degree of conversion of the polymer. Commercially 
available latices are produced having final solids con- 
tent varying from 30 to 55%. In order to get this 
variation in latex solids, it is also necessary to vary 
soap content and particle size of the latex. 

All of the latices used in this study were prepared at 
approximately 30% solids. In the study on the effect 
of latex solids, a latex prepared at 30.7% solids was di- 
luted with water to the desired solids content. 

Type and Amount of Emulsifier. The emulsifier plays 
a very important role in emulsion polymerization. 
Not only does it keep the monomers and polymer in 
suspension but it is instrumental in initiating the re- 
action. The current theory of emulsion polymerization 
is that polymerization is initiated at emulsifier micelles 
into which catalyst radicals enter. As polymerization 
proceeds, monomer in the dispersed droplets is dis- 
solved in water and finds its way to the polymer 
nucleus which grows into a polymer latex particle 
until all of the monomers are used up or the reaction 
terminated. Soaps of the fatty acid and rosin: acid 
types, and synthetic surface-active agents of the alkyl 
sulphate and aryl alkyl sulphonate types are normally 
used as emulsifying agents. 

The emulsifying agent used during polymerization 
gives sufficient stability to prevent coagulation during 
the reaction. However, the surface of the latex particle 
is not completely saturated with emulsifying agent. 
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In order to insure adequate stability of the latex for 
compounding, additional surface-active agent may be 
added after the completion of polymerization. 

All of the latices used in this study were made with the 
same emulsifying system. Ammonium oleate was used 
in the study of the effect of adding soap after comple- 
tion of the reaction. 

Particle Size. The particle size of commercially 
available acrylonitrile rubber latices varies from 600 
to 3000 A. The particle size is controlled by the 
amount of soap used in initiating the reactions and 
other polymerization variables. If a large amount of 
soap is used, there will be many active centers and 
many small particles will be produced. If a small 
amount of soap is used, there will be fewer active 
centers, resulting in fewer but larger particles. 

The effect of particle size was not included in this 
study. All of the latices used had a particle size in the 
range of 1200 to 1500 A. 

Catalyst. Oxidizing agents, such as hydrogen per- 
oxide and potassium persulphate, are used to initiate 
the polymerization reaction. Variations in catalyst 
type are not known to have any effect on the way the 
polymer is built up. 

Modifier. To regulate chain length, a polymerization 
modifier or regulator is used. Some of the higher mer- 
captans have been found useful for this purpose. With 
small amounts of modifier, long chain length materials 
that are tough and have high “nerve” are produced. 
With large amounts of modifier, short chain length 
materials that are soft and plasticlike are produced. 

The rubber industry uses a plasticity measurement 
which measures the flow of rubber under heat and pres- 
sure to give an indication of its chain length. The 
Mooney plasticity measurement used on materials 
included in this study gives increasing readings with 
increasing chain length. The small rotor was used, 
therefore, the results are designated as Mooney (M/S). 

Commercially available nitrile rubbers vary in 
Mooney (M/S) from 30 to 80. The Mooney (M/S) of 
the rubber in the latices included in this study varied 
from 15 to 88. 

Short Stop. A polymerization reaction may be car- 
ried until all of the monomers are consumed, or it may 
be termmated by use of a “short stop.” Reducing 
agents, such as hydroquinone, are often used for this 
purpose. Some short stopping agents are more effec- 
tive than others in their completeness of terminating 
the reaction. This variable was not ineluded in these 
studies. 


Antioxidant 


Both natural and synthetic rubbers contain a great 
deal of unsaturation and are, therefore, subject to 
oxidation. Although some uses for latex do not re- 
quire the addition of an antioxidant, the use of antioxi- 
dant is considered good practice. Unfortunately, the 
best antioxidant from a protection standpoint (phenyl 
beta naphthylamine) tends to discolor upon aging. 
On the other hand, some of the antioxidants which 
do not discolor are deficient in protective qualities 
for nitrile rubbers. All of the latices used in this 
study contained 1% on the weight of the rubber solids 
of an alkylated diphenylamine. This antioxidant gives 
fairly good protection with only moderate discoloration. 
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Compounding Variables 


The properties of a rubber or rubber latex may be 
considerably altered by compounding. The following 
compounding variables were studied. 

Cure. The strength of rubber is greatly increased by — 
vulcanization to give cross linking between the chains. — 
Sulphur, along with other ingredients, 1s usually used 
for this purpose. The rubber in latex may be vulcan- 
ized either before or after it is coagulated. Both ap- 
proaches were used in the study on the effect of cure. 
In all other studies, no curing ingredients were included 
in the latex. 

Plasticizer. Nitrile rubbers may be modified or 
plasticized by the addition of certain liquids to give 
ereatly increased elongation and softness. Dibutyl 
phthalate, which is one of the better plasticizers for 
nitrile rubber, was used in the study on the effect of 
plasticizer. 


Variables of Incorporating Latex into Pulp 


The effect of the method use? for coagulating the 
latex and the effect of the amount of latex used were 
studied. 

Coagulating Agent. Rubber latices prepared with 
anion-active emulsifying agent—as were those used in 
this study—may be coagulated by the use of polyvalent 
metal ions, the establishments of acid conditions, or a 
combination of the two. All of these methods were 
investigated. 

Amount of Latex. The amount of latex solids added 
was varied from 10 to 50 parts per 100 parts of pulp. 


EXPERIMENTAL PROCEDURES 
A Scandinavian unbleached kraft pulp (Korsnas) 
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made from coniferous wood was used in these studies. 
Unless otherwise noted, beating was carried out at 3% 
consistency in a Noble and Wood laboratory beater 
using 80 pounds on the beater arm and a beating time 
of 15 minutes. This gave a beaten pulp with a Cana- 


_ dian freeness of about 630 ml. 


Latex was added to the beaten pulp and, after 
mixing, the coagulating agent added to bring the water 
to the desired pH. Handsheets were made on Noble 
and Wood sheetmaking equipment. Sheets of 40 


pounds basis weight (24 xX 36—500) were used and 


sheets were pressed to 37.5% solids content before 


drying. 


Moisture-free pulp (1480 grams) was used as the 


beater charge and this was more pulp than was 
needed for handsheets in studying a given variable. 


In the study of latex variables it was necessary to pre- 
pare many special laboratory samples of latex at con- 
siderable cost and it was desirable to conserve this 
latex as much as possible. Cleaning and furnishing 
the beater after each experiment were also rather time 
consuming when one considers that over 500 beater 
runs were made in this study. Therefore, it was de- 
sirable to use smaller amounts than a beater batch for 
each experiment. It was found that portions of the 
beaten pulp could be treated with latex and coagulating 
agent in a bucket to give results comparable to those 
obtained when the additions were made to pulp in the 
beater. The procedure evolved consisted of withdraw- 
ing enough beaten pulp to give 66 grams of dry pulp 
and placing it in a bucket. While the pulp was agi- 
tated with a “Lightnin” mixer, enough latex was added 
to give the desired amount of latex solids. After the 
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Fig. 3. Effect of added soap upon surface tension of 
latex 
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pulp and latex had been mixed for 1 minute, enough 
coagulating agent was added to bring the pH to the 
desired value. pH was determined colorimetrically. 
The pulp-latex mixture was then stirred for 5 addi- 
tional minutes and handsheets prepared. 

Unless otherwise specified, the latex-pulp mixtures 
made in these studies were prepared in a gallon bucket 
using the following proportions of materials: 


66 grams (moisture-free ) 

33 grams (solids) 
Papermaker’s alum, added as 
a 10% solution 

Bina lip Eangbucketserecarere ee 4.5 


The proportions of latex solids and dry alum given in 
the tables were obtained by calculating to a basis of 100 
parts of moisture-free pulp. 

The following TAPPI methods were used for evalu- 
ating the hand sheets: 


Conditioning before testing). ....07. 022s. s+ ia T 402 m-44 
Basis weight. 52 tik actneeiiene aut ence er eeiear T 410 m-45 
Bursting strengthen ee ae aeenete T 403 m-43 


The results are reported as burst factor, which is de- 
fined as follows: 
Bursting strength in p.s.i. X 100 
Basis weight 


T 414 m-42 


Bursijiictoneeseeaete eee 


earing strene tiie eer 


The results are reported as tear factor, which is de- 
fined as follows: 


Tearing strength in grams X 100 
Basis weight 


TLearstactonmeey coer eee cee 


Hdge tear. sensee tacos wae et 7Olsmeatd 
Tensile breaking strength.... T 404 m-47 
Strete hiss actraseeeicn ties etn me Loe =46 
UME ce gehen tec hs seen T 451 m-45 
Folding endurance.......... TT 423 m-45 


NITRILE RUBBER VARIABLES 
Effect of Acrylonitrile Content of Rubber 


From an economical standpoint it would be desirable 
to use the lowest acrylonitrile content rubber practical, 
as acrylonitrile is about three times as expensive as 
butadiene. On the other hand, higher acrylonitrile 
polymers may be more efficient because of greater 
strength properties and greater polarity. Three latices 
were prepared that were similar in all respects with the 
exception that the butadiene-acrylonitrile charging 
ratios were 80-20, 67-33, and 55-45. Results ob- 
tained on sheets containing the latices are given in 
Table I and Fig. 1. 


Table 1. Effect of Acrylonitrile Content of Rubber 
Latex, parts O1| (50 \.nd0%ra) 60 


B/A charging ratio 80/20 67/33 55/45 
Added soap, parts : 0 0 0 
Surface tension, dynes per cm. Ae? GOVS Oley eons 
Solids, % ea Sle 453.5) PAN. 1 
pH et PA they ers 
Mooney, (M/S) Piss 60 74 74 
Alum, parts 5.0 6.7 eG 6.5 
Burst factor 88 85 97 107 
Tear factor 275 274 236 211 
Edge tear, lb. 6.3 6.5 one 8.5 
Tensile strength, lb. DAIS S194 ay Skee 2054 
Stretch, % ah 4.4 4.5 4.0 
Folding endurance, no. 83 130 273 657 


All of the rubbers greatly increased the stretch of 
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the sheet with the high acrylonitrile content material 
being somewhat less effective. All of the rubbers im- 
proved the folding endurance of the sheet, with the im- 
provement increasing rapidly as the acrylonitrile 
content increased. The low acrylonitrile content 
rubber had little effect on edge tear but the other two 
rubbers gave substantial improvements with optimum 
values in the middle acrylonitrile content range. 
Addition of the low acrylonitrile content rubber had 
little or no effect on bursting and tearing strengths 
but increasing the acrylonitrile content of the rubber 
gave a progressive increase in bursting strength and a 
progressive decrease in tearing strength. All of the 
rubbers reduced tensile strength with little or no trend 
indicated. 

These results indicate that optimum over-all prop- 
erties are obtained by using a rubber of medium acrylo- 
nitrile content, except where maximum oil resistance 
and maximum folding endurance are required, in which 
ease the higher acrylonitrile content rubber should be 
used. 


The Effect of Mooney Plasticity of Rubber 


The Mooney plasticity measures the flow of the rub- 
ber under the action of heat and pressure. It gives an 
indication of the workability of the rubber and is an 
indirect measurement of the molecular weight of the 
material. Rubbers of very high Mooney are “nervy” 
and dry, while rubbers of very low Mooney are soft and 
sticky. 

Four latices were prepared which were similar in all 
respects with the exception that the modifier content 
used in polymerization was varied, so that the Mooney 
(M/S) was varied from 15 to 88. Results obtained on 
sheets containing these latices are given in Table IT and 
Riou 


Table Il. Effect of Mooney of Rubber 


Latex, parts 0) 50 50 50 50 
Mooney (M/S) et. 15 45 74 88 
B/A charging ratio 67/33 67/33 67/33 67/33 
Added soap, parts 0 0 0 0 
Surface tension, dynes 

per cm. ra Cle SOLO O Leos no 
Solids, % ary 35.8 28.2 28.5 32.8 
pH a Mikey TUS) SL) ei AL 

Alum, parts 5.0 6.7 6.5 G6 Gri 

Burst factor 88 66 99 97 al 

Tear factor 275 281 282 236 279 

Edge tear, Ib. 635 lORON ee LONO 9.4 8.9 

Tensile strength, lb. 2A eae ORO Siri las 

Stretch, % 2.7 4.9 4.6 4.5 4.9 

Folding endurance, no. 83 26 123 273 228 


All of the rubbers greatly increased stretch with the 
very low and very high Mooney rubbers being more 
efficient. The very low Mooney rubber was detri- 
mental to folding endurance, but the other polymers 
gave large improvements with the greatest improve- 
ment coming with the 74 Mooney material. All of the 
materials greatly improved edge tear with the im- 
provement decreasing as the Mooney value increased. 
All of the rubbers were detrimental to tensile strength 
with those in the medium Mooney range giving the 
least decrease. Rubbers in the medium Mooney 
range gave bursting strength greater than the sheet 
containing no latex while the low, and high Mooney 
rubbers gave bursting strength values less than the 
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Fig 4. Effect of added soap upon sheet properties 
control. Tearing strength seems to be independent of 


the Mooney of the rubber. 


These results indicate that optimum properties are 


obtained with rubber of medium Mooney values. 


Effect of Added Soap 


The emulsifying agents used during polymerization 
do not completely saturate the surface of the latex 
particles. Since this is the case, the addition of pro- 
gressive amounts of soap to the latex will bring about a 
lowering of surface tension, until the surface of the 
particle and the aqueous phase are both saturated 
with soap, at which time the surface tension will change 
very little upon the addition of more soap. 

Figure 3 shows the effect of added soap upon the sur- 
face tension of the latex used in this study. When an 
increment of soap is added to a latex whose surface is 
not completely saturated, the major portion of the 
soap is apparently adsorbed on the surface of the latex 
particles, with a very minor amount staying in the 
water to lower the surface tension. 

Upon coagulation of the latex with alum, the soap 
present in the latex is probably converted to insoluble 
aluminum soap which may have an influence upon the 
properties of the sheet. 

One, three, and five parts of ammonium oleate (on the 
weight of the rubber) were added to latex after it was 
discharged from the reactor. Results obtained on 
sheets containing these latices are given in Table III 
and Fig. 4. 

Stretch, edge tear, folding endurance, and bursting 
strength were all adversely effected by the addition of 
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soap—especially the first 1%. Tearing strength was im- 
proved by the addition of soap, while tensile strength 
was only slightly lowered. 


Table III. Effect of Added Soap 
Latex, parts 0 50 50 50 50 
Added soap, parts re 0 1 3 5 
Surface tension, dynes : 
per cm. seme Clee O0roee 41) Sie 
B/A charging ratio sou L/S) CGE) OW SBy (B83 
Mooney (M/S) ee: 74 74 74 74 
Solids ee Mews) PAS 943.3} BB! 
pH he ATO 21046 1007 71020 
Alum, parts 5.0 a0 6.5 6.8 6.8 
Burst factor 88 97 88 85 82 
Tear factor 275 236 247 284 295 
Edge tear, lb. 6.3 9.4 9.0 8.5 7.6 
Tensile strength, Ib. ZA Sa, mediesOmeml SG. 9 17.1 
Stretch, % DIRT 7A 3.5 olds Ye 
Folding endurance, no. 83 273 181 126 58 


These results indicate that for best results in beater 

impregnation, soap should not be added to the latex 
after completion of the reaction. 
_ For the remainder of the studies reported here, a 
latex was used which was developed from the data re- 
ported above. Typical characteristics of this mate- 
rial, which is known commercially as Chemigum latex 
245B, are given in Table IV. 


COMPOUNDING VARIABLES 
Effect of Vulcanizing the Latex 


Vulcanization of nitrile rubber increases the ten- 
sile strength and stiffness and lowers the stretch. The 
rubber of the latex may be vulcanized either before or 
after it is coagulated. Both methods were evaluated. 

To vulcanize the latex before coagulation, latex, 
well stabilized by the addition of soap, casein, and 


Latex, parts 0 50 50 50 
Type latex Uncom- Uncom- Prevul- 
pounded pounded canized 
Added soap, parts... ) 5 5 
Surface tension, 
dynes per cm. OSE 37.4 39.3 
Cure time at 
250°F. ; Sey: ; 
Alum, parts 5.0 7.6 6.8 5.0 
Burst factor 88 97 82 82 
Tear factor 275 236 295 272 
Edge tear, lb. 6.3 9.4 7.6 7.0 
Tensile strength, lb. 24.1 18.7 7 sil 18.6 
Stretch, % Past 4.5 o.2 Bel 


Table IV. Typical Properties of Chemigum Latex 245-B 


Approximate monomer ratio (butadiene/ 


acrylonitrile) 67/33 
Particle size, A 1250 
pH 10.0 
Surface tension, dynes/cm. 55 
Viscosity, cp. * 35 
Film Mooney, small rotor 50 
Specific gravity (dried solids) 0.98 
Antioxidant nonstaining 
Color white 
Ash content 1% maximum 
Weight per gallon, lb. SB 
Total solids, % 32 
Solids per gallon, lb. 2.6 


caustic was heated to 180°F. on a water bath. To this 
latex an aqueous dispersion containing 2 parts of sul- 
fur, 3 parts of zine oxide, and 1 part of an accelerator 
(tetra methyl thiuram monosulphide) per 100 parts of 
latex solids were added. The mixture was kept at 
180°F. for 1 hour with constant gentle agitation to 
vulcanize the latex. 

To prepare the latex compound to be vulcanized 
after coagulating, latex was well stabilized by the addi- 
tion of soaps and casein solution. An aqueous dis- 
persion containing 2 parts of sulphur, 4 parts of zinc 
oxide, and 3 parts of a fast accelerator (Setsit No. 5) 
were then added with stirring. Sheets prepared with 
the compounded latex were subjected to various cur- 
ing times in an oven at 250°F. 

Results obtained on sheets containing these latices 
are given in Table V and Fig. 5. 

As it was necessary to use additional soap in com- 
pounding the curing latices, their surface tensions 
were reduced to the range of that of the uncompounded 
latex containing 5 parts of added soap. Therefore, 
the results of that latex are included in Table V for 
comparison. 

The prevuleanized latex gave results quite com- 
parable to those obtained with uncompounded latex 
containing 5 parts of soap. These sheets were, there- 
fore, deficient in stretch and edge tear compared to 
those prepared with uncompounded latex containing no 
added soap. 

The samples prepared from the compounded latex 
and well cured after coagulation gave tearing and 
bursting strength values similar to the sample con- 
taining uncompounded latex with no added soap. The 
tensile strength was slightly higher, but the edge tear 
and stretch were lower. 

Vulcanization of the latex after coagulation appears 
to give a beneficial effect, but this is more than offset 
by the losses in properties brought about by the extra 


Table V. Effect of Vuleanization 


50 50 50 50 50 
Com- Com- Com- Com- Com- 
pounded pounded pounded pounded pounded 
eas bao OND 5. ia) 
35.8 35.8 35.8 35.8 35.8 
0 5 10 15 30 
Onn 5.7 Sit 5.4 BD, if 
85 86 94 97 102 
291 259 261 253 241 
8) 6.7 UP 6.4 6.5 
L9R5 19.8 19.0 20s 21.9 
Syl igh: Bo Be BD 
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Table VI. Effect of Adding Plasticizer for the Latex 


Latex, parts 0 50 50 50 50" 50 
Dibutyl phthalate, parts 0 0 5 10 20 20? 
Alum, parts 4.6 8.0 a0 7.6 7.6 veo 
Burst factor 84 91 74 58 39 41 
Tear factor 295 248 304 347 306 277 
Edge tear, lb. 6.5 9.0 9.2 8.2 6.4 6.0 
Tensile strength, lb. 18.4 15.0 10.8 Ii Tt 7.9 Bolt 
Stretch, % 2, il 3.8 2.9 2.6 33, Il Das, 
Stiffness, cm.*/100 101 40 34 30 18 19 


@ Sheets tended to stick to press felt. 
b Plasticizer and latex heated together. 


stabilizer that must be added along with the curing in- 
gredients. 


Effect of Plasticizing the Latex 


Addition of plasticizer to nitrile rubber increases 
stretch, flexibility, and softness and reduces tensile 
strength. To determine whether plasticizing the latex 
would give more desirable properties to beater impreg- 
nated sheets, various amounts of plasticizer were added 
to the latex. Dibutyl phthalate, which is one of the 
better plasticizers for nitrile rubber, was used. The 
plasticizer was added to the latex as a 50% aqueous dis- 
persion immediately before the latex was added to the 
pulp, with one exception. In that case the plasticizer 
dispersion and the latex were heated together for 30 
minutes at 180°F. in order to drive the plasticizer 
into the latex particle. This plasticized latex was then 
cooled before adding to the pulp. 

Results on sheets containing plasticized latices are 
given in Table VI and Fig. 6. 

Incorporation of plasticizer into the latex gave more 
drape and greater softness as measured by hand feel. 
Tearing strength was also improved. However, addi- 
tion of plasticizer was detrimental to bursting strength, 


80 F © BURST 
® TEAR 
@ EDGE TEAR 
@ TENSILE 
60 @ STRETCH 


Oo 
‘ 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 

d 


change from untreated sheet 
) 
oO 


(e) 
aX 4 
20 P 
(op) 
LJ 
fr 
ie -40 e e 
oO 
ee 
fou, 
-60 
5 ie) I5 20 


PLASTICIZER , parts /IOO parts latex solids 


Fig. 6. Effect upon sheet properties of plasticizing the 
rubber 


36 


tensile strength, stretch, and edge tear. Heating the 
plasticizer-latex mixture prior to adding to the pulp 
gave, roughly, the same results obtained without heat- 
ing. 

Except in those cases where maximum flexibility is 
required, the use of plasticizer is not indicated. 


VARIABLES OF INCORPORATING LATEX INTO PULP 


Effect of Coagulating the Latex 


Unless the latex solids are coagulated on to the pulp 
fibers, much of the latex may be lost, and there is great 
likelihood that the papermaking system would be- 
come badly contaminated. In Table VII results on 
sheets to which no alum was added are compared to 
sheets in which alum was used. 

These results show that without the addition of a 
coagulating agent, full benefit is not obtained from the 
latex added. It, therefore, appears advisable to add a 
coagulating agent for the latex. 


Effect of Type of Coagulating Agent 


Many coagulating systems are used in the production | 
of dry rubber from latex. The particular system | 
used will depend on the characteristics of the emulsi- 
fying agent present in the latex and on the properties 
desired in the coagulated rubber. Latices containing 
anion-active surface-active agents are usually coagu- 
lated by the use of polyvalent metal ions, the establish- 
ment of low pH conditions, or a combination of the 
two. 

A number of coagulation systems were included in 
this study. 

Effect of Coagulating with Alum. Alum is an effi- 
cient coagulating agent for alkalie colloidal systems 
because it reduces the pH and provides trivalent metal 
ions. A number of runs were made to determine the 
effect of changing the pH by adding various amounts of © 
alum. The sheets made from the mixture with a pH of 
6.5 tended to stick to the press felt so that a high pH was 
not tried. The sample with a pH of 4.0 was obtained 
by using twice the amount of alum needed for obtain- 
ing the pH of 4.5 so that a large excess of alum was 
probably present. In order to determine the relative 
merits of adding dry alum as compared to 10% alum 
solution, dry alum was used in one run to bring the pH 
to 4.5. 

Test results are given in Table VIII and Fig. 7. 


Table VII. Effect of Adding Alum to Coagulate the Latex 


Latex, parts 0 50 50 
Alum, parts 5.0 7.9 0 
Final pH 4.5 4.5 Be 
Burst factor 88 97 66 
Tear factor 275 236 278 
Edge tear, lb. Gre 9.4 9.3 
Tensile strength, lb. 24.1 18.7 13.8 
Stretch, % PAS 4.5 3.8 
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Table VIII. Effect of Changing Final pH with Alum 
— 


Latex, parts 0 50 502 50 50 50° 
Alum, parts ANG 1 8.3 8.0 Dao 3.15 
Final pH 4.5 4.0 4.5 4.5 5.3 6.5 
Burst factor 84 84 97 91 91 80 
Tear factor 295 226 227 248 254 243 
Edge tear, lb. 6.4 9.1 9.3 9.0 7.9 8.5 
Tensile strength, 

lb. Ike. @ TG @© be} 1) 
Stretch, % Zeal 3.8 3.2 3.8 3.5 4.1 


@ Alum added as solid; added as 10% solution in other runs. 
6 Tended to stick to press felt. 


Although results were somewhat erratic, stretch and 
tearing strength appeared to be relatively insensitive 
to final pH. Edge tear, bursting, and tensile strengths, 
on the other hand, were increased by reducing pH. To 
obtain optimum properties, a final pH of 4.5 to 5.5 was 
indicated. A pH above 6.5 is to be avoided, not only 
because of poorer strength properties, but also because 
the sheet tends to be sticky. 

Addition of dry alum produced coagulation in a 
manner similar to that obtained with 10% alum solu- 
tion. With the exception of somewhat lower stretch, 
the sample coagulated with dry alum gave properties 
almost identical to those obtained with alum solutions. 

Effect of Coagulating with Alum-Sodium Hydroxide 
Mixtures. The results above indicated that when 
alum is used as the coagulating agent, best results are 
obtained if enough alum is added to bring the pH in the 
range of 4.5. To determine whether these results were 
due to the amount of alum present or to the pH, a series 
was run in which the amount of alum used was held con- 
stant, and the pH varied by adding various amounts 
of sodium hydroxide to the alum. In the sample to 
which no sodium hydroxide was added, 7.6 parts of 
alum were required to reduce to 4.5 the pH of a mix- 
ture containing 50 parts of latex per 100 parts of pulp. 
In the samples in which alum and sodium hydroxide 
were used together, the amount of alum used was 
held constant at 7.6 and the sodium hydroxide varied. 
This gave mixtures having different final pH values 
depending upon the amount of sodium hydroxide used. 
Test results are given in Table IX, Fig. 7. 

Keeping the amount of alum constant and varying 
the pH by adding sodium hydroxide gave higher 
values in stretch, edge tear, tensile and bursting 
strengths at pH values of 5.3 and 6.9 than at 4.5. Fig- 
ure 7 also shows that substantial improvements in these 
properties were obtained by using alum and sodium 
hydroxide mixtures over those obtained by using alum 
alone. 

These results suggested a series of experiments in 
which the various final pH values were obtained by the 
use of different alum-sodium hydroxide mixtures. 

A series of runs were made in which final pH values 


Table IX. Effect of Coagulating with Alum 


Latex, parts 0 50 
Coagulating agent® ; 
Alum/NaOH ratio 100/0 100/0 
Alum, parts 4.6 7.6 
NaOH, parts 0 0 
Final pH 4.5 4.5 
Burst factor 84 91 
Tear factor 295 248 
Edge tear, lb. 6.5 9.0 
Tensile strength, lb. 18.4 15.0 
Stretch, % valk 3.8 
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of 4.5, 5.5, and 6.5 were obtained with alum, and 
alum/sodium hydroxide mixtures in the ratio of 100 to 
10 and 100 to 20. In these experiments, technical 
grade aluminum sulphate (Al,(SO,)3; 18H:O) was used 
instead of commercial papermakers alum, as was used 
in all other experiments. The results obtained are 
given in Table X and Fig. 8. 

The results using alum alone reported in Table X are 
much less erratic than those given in Table VIII, but 
the same trends are indicated. As pH was reduced by 
the addition of alum there were improvements in all) 
properties, with the data of Table X indicating more 
improvement in stretch than was previously indicated. 

When alum-sodium hydroxide mixtures were used, 
the results were somewhat different. As the pH was 
reduced from 6.5 to 4.5 with these mixtures, there was 
an improvement in bursting strength, little change in 
tensile and tearing strengths, but substantial losses in 
stretch and edge tear. 

These results indicate that better all-around prop- 
erties—and especially high values for stretch and edge 
tear—may be obtained by coagulating with alum- 
NaOH mixtures in the 5.5 to 6.5 pH range. 

Effect of Coagulating with Sodium Silico Fluoride. 


to Which Various Amounts of NaOH Were Added 


50 50 50 50 
100/10 100/20 100/30? 100/40° 
7.6 16 7.6 7.6 
0.76 1.52 2.28 3.04 
5.3 6.9 AO 7.6 

97 98 53 49 

228 235 273 280 

10.2 9.4 8.1 deo 

17.4 16.1 ail Al 
4.2 3.6 3.3 


2 Alum and NaOH mixed as 10% solutions. , 
> Took 8 minutes for water to begin clearing after alum-NaOH added. 
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Table X. Effect of Coagulating with Alum-NaOH Mixture to Given pH Values 


Coagulating system* 


‘ ‘ PA At 9.2 3.9 

Aluminum sulfate, parts 2.8 4.7 On 3.0 14.8 5.4 3.3 tT 

Sodium hydroxide, parts 0 0 0 _9 a .50 _0 sf i50f 0.33 of 753 a .83 end 77 
Latex, parts 0 50 50 50 50 50 50 50 oe <! E 
Final pH 4.5 4.5 5.5 6.5 4.5 5.9 6.5 4.5 pap Bs 
Burst factor 72 86 75 76 86 72 71 81 ae oat 
Tear factor 309 302 282 285 269 279 270 273 of 
Edge tear, lb. 6.9 8.4 8.6 8.2 8.8 7.9 10.2 8.2 8.6 9.3 
Tensile strength, lb. 18.0 11.5 9.7 8.4 9.6 10.0 10.1 Mi lesa ie i 
Stretch, % eal layed 4.7 3.9 4.4 4.9 5.0 4.5 4.6 6. 
ie Mixed as 10% solution. 
In the production of foamed rubber, sodium silico aes 
fluoride is used as a coagulating agent, because of its 80 aga 
delayed action due to its limited solubility (about OT EnCeTEAR 
1%) in water. Sodium silico fluoride is added to © TENSILE 


foamed rubber as an aqueous dispersion. As it is 
added to a large volume of water, some of the dis- 
persed salt dissolves and hydrolyzes to give hydro- 
fluoric acid. As the acid is neutralized by ammonia 
in the water, more of the dispersion dissolves. This 
gradual freeing of acid neutralizes the alkalinity of 
foamed rubber and brings about the desired coagulating 
effect. It was thought that such a delayed action may 
be desirable in coagulating latex in the beater in pro- 
duction equipment in order to allow thorough mixing 
of the coagulating agent with the latex before it started 
its action. 

To 100 parts of pulp containing 50 parts of latex 
solids, various amounts of sodium silico fluoride was 
added as 18% solids dispersion. It was noted that 
for a given amount of this salt, the pH would reach a 
constant value soon after the addition and before the 
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latex started to clear. Upon further stirring the latex 
would coagulate, but, regardless of the mixing time, 
the pH did not change from that obtained initially. 
Coagulant to bring the final pH to 4.6 was necessary 
before uniform sheets free of “splinters’’ were ob- 
tained. Data obtained on these sheets are given in 
Table XI. 

The tensile and bursting strengths of these sheets were 
considerably lower than values obtained from sheets 
in which alum was used as the coagulating agent. 
Stretch was not appreciably affected. 

In view of further experiments and a successful mill 
run using alum, it appears that the use of sodium silico 
fluoride offers no particular advantage in this process. 

Effect of Coagulating with Acid and Acid/Alum Miz- 
tures. An attempt was made to coagulate the latex 
with a 10% solution of sulphuric acid. Addition of 
sulphuric acid to bring the pH to 4.0 did not coagulate 
the latex. With another batch, 8.3 parts of sulphuric 
acid per 100 parts of pulp were added followed by 2.0 
parts of alum. This coagulated the latex but the pH 
was below 4.0 and the sheet was so splintery that it 
was not tested. Another attempt was made by add- 
ing 1.3 parts of sulphuric acid and 4.2 parts of alum per 
100 parts of pulp. This also brought the pH to a value 
below 4.0, but again the sheet was so splintery that it 
was not tested. Addition of a mixture of 100 parts of 
alum and 40 parts of sulphuric acid (both at 10% con- 
centration) to bring the pH to 4.5 also gave a splintery 
sheet. . 
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Table XI. 


Effect of Coagulating with Sodium Silicon Fluorides 


| 
| 
| Latex, parts 0 


50 50 50 50 50 0 
Coagulating agent, type Alum, Alum NaSF NaSF NaSF NaSF NaSF 
Coagulating agent, Dale 5.0 G9 1 2 3 4 5 
Final pH 4.5 4.5 7.6 5.4 4.6 4.6 ita7 
Minutes to clear Noe me 30 30 30 15 10 
Sheet appearance Good Good Splintery¢ epee Fair Good Good 
Burst factor 88 -97 ihe 62 68 77 
Tear factor 275 236 260 306 257 247 
Tensile strength, Ib. 24.1 18.7 ORS 12.5 14.3 16.6 
Stretch, % 2.7 4.5 4.6 35 44 4.4 


_* Sheets not tested. 


In view of these experiments it appears that acid or 
acid/alum mixtures cannot be used effectively in coagu- 
lating this latex in pulp. 


Effect of the Amount of Latex 


To determine the effect of the amount of latex, vari- 
ous amounts of latex were added to the pulp. Attempts 
to incorporate 67 parts of latex solids to 100 parts of 
moisture-free pulp gave a sheet with free lumps of rub- 
ber after the alum was added. Satisfactory sheets were 
made when 50 parts of rubber per 100 parts of pulp 
were used and this was the highest amount of latex 
used in this study. 

Results are shown in Table XII and Fig. 9. 


Table XII. Effect of Amount of Latex 
Latex, parts 
Pulp/latex ratio 100/0 90/10 80/20 73/27 67/33 
Alum, parts 4.6 4.9 5.8 6.8 8.0 
Burst factor 84 90 98 95 91 
Tear factor 295 274 283 267 248 
Edge tear, Ib. 6.4 7.4 7.8 8.6 9.0 
Tensile strength, 
L Ib. 18.4 17.6 17.8 18.4 15.0 
Stretch, % es | Phas’ 3.0 3.4 3.8 


Both stretch and edge tear were increased roughly 
as a straight-line function of the amount of latex 
added, especially after the initial addition. Bursting 
strength was increased with moderate addition giving 
higher bursting strength values than the addition of 
50 parts of latex. Tensile strength underwent little 
change until after 37 parts of latex had been added, in 
which case it fell off. Tearing strength was progres- 
sively decreased with increasing amounts of latex. 


Effect of Latex Concentration 


To determine the effect of latex concentration, latex 
at 30.7 and 3.6% solids was added to pulp. In order 
to eliminate the variable of pulp concentration, pulp 
beaten at 4.9% consistency was used, and water. was 
Biided to either the pulp or to the latex so that the con- 
sistency after adding the latex was approximately the 
same in both cases. Test results are given in Table 


XIII. 
Table XIII. Effect of Latex C oncentration 

Pulp concentration 4, 9% 3.0% 
Latex concentration 3.6% 80, 7% 
_ Water in 100 parts pulp solids 1941 3233 

Water in 50 parts latex solids 1990 118 
Total water present 3331 _ 3346 
Alum parts 6. 7.0 
Burst factor 61 63 
Tear factor 344 331 
Edge tear, lb. 8.1 8.6 
Tensile strength, lb. 10.7 9.5 
Stretch, % 4.3 7 3.9 ] 
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These results indicate that there is little difference in 
strength properties brought about by an 8.5-fold dilu- 
tion of the latex, provided the pulp concentration is 
not changed. This is fortunate as there are definite 
handling advantages to using the latex as received. 


SUMMARY 


A number of nitrile rubber latex variables have been 
studied to determine their effect on beater im- 
pregnation. The work was limited to latices prepared 
with one basic polymerization system, and to a medium 
beaten Scandinavian unbleached kraft pulp. 

The results of this study indicate that a rubber of 
medium acrylonitrile content and molecular weight, 
and with no additional stabilization after polymeriza- 
tion will give optimum properties. 

When alum was used as the coagulating agent, op- 
timum properties were obtained at a final pH range of 
4.5 to 5.5. Coagulation may be carried out with either 
dry alum or alum solution. Somewhat better proper- 
ties were obtained by coagulating with a 100-20 mix- 
ture of alum-sodium hydroxide at a final pH of 5.5 to 
6.5. Coagulation with acids and acid-alum mixture 
as well as final pH values much above 6.5 are to be 
avoided as these conditions cause sticky sheets. 

Vulcanization of the latex after coagulation appears 
to give a beneficial effect, but this is more than offset 
by the losses in properties brought about by the extra 
stabilizer that must be added along with the curing 
ingredients. 

Plasticizers for the latex improved drape and softness 
of the sheet, but at the expense of strength. 

Both stretch and edge tear were increased roughly as 
a straight-line function of the amount of latex added, 
while tearing strength progressively decreased. Burst- 
ing strength increased to a maximum, while tensile 
tended to decrease. 

Dilution of the latex from 30.7 to 3.6% before addi- 
tion to the pulp did not appreciably change the prop- 
erties when the pulp concentration remained constant. 
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Effect of Certain Papermaking Variables upon Beater 
Addition of Nitrile Rubber Latices 


D. M. YOST and W. H. AIKEN 


The effect of a number of papermaking variables upon 
beater addition of a nitrile rubber latex has been studied. 
Latex may be added to the pulp either before or after 
beating, but it should not be coagulated until near the 
end of the beating process. The amount of latex that 
could be incorporated in a beaten unbleached kraft pulp 
was greatly increased by reducing the pulp consistency. 
For latex contents up to 33 parts per 100 parts of pulp, 
better properties were obtained at higher pulp consistency. 
For greater amounts of latex, better properties were ob- 
tained at lower pulp consistencies. The amount of latex 
that could be incorporated into unbleached kraft pulps was 
increased by beating. Unbeaten bleached kraft pulps 
showed a greater tolerance for latex than did unbeaten 
unbleached kraft pulps; however, beating the bleached 
Addition 


of latex increased the elongation and reduced the stiffness 


pulps did not increase their tolerance for latex. 
of all pulps tested. The effect on other properties de- 
pended to a great extent on the type of pulp used. Addi- 
tion of latex to pulp showed little effect on drainage prop- 
erties. The stretch and tearing strength of latex-con- 
taining sheets relative to sheets without latex remained 
unchanged with variation in basis weight. Edge tear, 
bursting strength, and tensile strength, on the other hand, 
showed relatively higher values at the higher basic weights. 
Spot checks indicated that pulp to which latex has been 
added may be dyed. With the two colors tested, best 
physical properties were obtained when the color was 
added after the latex but before the alum. Addition of 
clay to pulp-latex systems reduced physical properties to 
the extent that its use does not appear advisable. Addi- 
tion of rosin size appeared to give no difficulties in latex- 
pulp systems. It appeared that wet broke can easily be 
reworked without difficulty or appreciable reduction of 
properties. Dry broke, on the other hand, was hard to 
redisperse and gave substantially reduced properties. 
A mill run made with the latex developed in these studies 
showed excellent correlation with laboratory studies on 
pulp-latex and further demonstrated the practicability of 
these mixtures. 


From a laboratory study of the effect of variables 
in a butadiene-acrylonitrile latex on properties of paper 
impregnated with the latex at the beater, it was indi- 
cated that a latex of medium acrylonitrile content, 
medium molecular weight, and minimum. stabilizer 
content gives interesting properties when incorporated 
into a beaten Scandanavian unbleached kraft pulp and 
coagulated with alum (1). 

After the type of latex and method of coagulation 
were determined, it appeared desirable to study the 
effect of a number of papermaking variables upon 
beater addition of the latex. The following variables 
were studied: 
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Effect of adding latex before and after beating 

Effect of further beating after coagulation of latex 

Effect of pulp consistency 

Effect of amount of beating 

Effect of type of pulp 

Effect of latex addition upon freeness 

Effect of other beater additives 

Effect of basis weight 

These studies led to a mill run, followed by a study on 
the effect of latex on reworking broke. 

In all of these studies, Chemigum latex 245B was 
used. Unless otherwise specified, a Scandanavian un- 
bleached kraft pulp (Korsnas) beaten at 3% con- 
sistency for 15 minutes in a Noble and Wood laboratory 
beater with 80 pounds on the beater arm was used; 50 
parts of latex solids were added per 100 parts of mois- 
ture-free pulp, followed by the addition of sufficient 
10% alum solution to bring the pH to 4.5. The general 
techniques and testing procedures previously described 
(1) were employed. 


EFFECT OF ADDING LATEX BEFORE AND AFTER 
BEATING 


To determine the most logical time in the beating” 


cycle to add and coagulate the latex, the following 
methods were studied: (1) beat the pulp, add latex, add 
alum; (2) add latex, beat the pulp, add alum; (38) 
add latex, add alum, beat the pulp; (4) beat the pulp, 
add alum, add latex. 

The experiments were carried out in the laboratory 
beater. Test results are given in Table I. 


Table I. Effect of Adding Latex Before and After Beating 
Addition 


proce- B-A B-L-A L-B-A  L-A-B®  B-A-L¢ 
dure* 
Burst factor 88 86 90 
Tear factor 275 241 242 
Tees strength, 24.1 16.4 16.5 
lb. 
Stretch D7 4.9 3.8 


¢ B =beat the pulp; L = add latex; A = add alum. 
b When alum was added, the latex coagulated to give lumps of rubber. 
© When the latex was added, it coagulated to give lumps of rubber. 


Addition of the latex to the pulp after beating fol- 
lowed by coagulation with alum gave the best results. 
Comparable results were obtained by adding latex, 
beating, and then coagulating with alum, with the ex- 
ception that stretch was somewhat lower. Although 
this latex is not considered to be highly stable to me- 
chanical agitation, there appeared to be no tendency for 
the latex to coagulate during beating. This indicates 
that it may be possible to add latex ahead of a jordan 
and coagulate afterward. Should it be desirable to do 
this, mechanical stability can be improved by keeping 
the latex-pulp mixture well on the alkaline side. 
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PULP CONSISTENCY, % 
. Fig. 1. Effect of pulp consistency upon the amount of 


| latex that could be incorporated into a beaten unbleached 


kraft pulp 


Although 50 parts of latex could be added to un- 
beaten pulp without difficulty, when alum was added 
the latex coagulated to give lumps of rubber. In subse- 
quent studies, it was found that for many pulps it was 
impossible to coagulate substantial amounts of latex in 
the presence of unbeaten pulp without getting lumps of 
rubber but that this difficulty disappeared when co- 
agulation was carried out after the pulp was beaten. 
This is probably related to the greater surface of beaten 
pulp on which the latex can coagulate. 

When alum was added to the beaten pulp, followed 
_ by addition of the latex, coagulation of the latex mto 
lumps occurred. Apparently the alum in the water ag- 
glomerated the rubber particles before they had the 
opportunity to come in contact with the fiber sur- 
face. 

From these experiments it was indicated that latex 
should be added after beating, followed by the coagulat- 
ing agent. 


EFFECT OF FURTHER BEATING AFTER COAGULA- 
TION OF LATEX ONTO FIBERS 


In order to obtain closer control in the papermaking 
process, it is standard practice to complete the treat- 
ment of the stock by passing it through one or more 
jordans. If this is to be done on pulp-latex systems, it 
is important to know the effect of such treatment. 


Scandanavian unbleached kraft pulp was beaten for 
15 minutes in the laboratory beater with 80 pounds on 
the beater arm. Fifty parts of latex per 100 parts of 
moisture-free pulp were then added, followed by suf- 
ficient alum solution to bring the pH to 4.5. After 
withdrawal of a sample for sheets, the weight on the 
beater arm was set at 0 and the pulp circulated for 60 
minutes. After withdrawal of another sample, the 
weight was again set at 80 pounds and the pulp beaten 
an additional 6 minutes. As a control, pulp was given 
the same beating and circulating procedure, with 
samples taken at each period for sheets with and with- 
out latex. The results are given in Table IT. 

These results indicate that a moderate amount of 
beating after coagulation of the latex is permissible and 
that the action of further beating does not dislodge the 
rubber from the fibers to an extent sufficiently great to 
cause sheetmaking difficulties or to appreciably reduce 
the properties imparted by the latex. 


EFFECT OF PULP CONSISTENCY 


Another common variable in the papermaking proc- 
ess 1s stock consistency. Most of the studies of this 
investigation were carried out on pulp at 3% consist- 
ency, as this is the consistency normally used in the 
laboratory beater. However,-in production, pulps are 
beaten at higher consistencies. To simplify the process 
it would be desirable to add latex to the pulp at regular 
beating consistency, unless there is a good reason for 
doing otherwise. 

To determine the effect of pulp consistency, Scanda- 
navian unbleached kraft pulp was beaten at 4.9% con- 
sistency for 20 minutes with 80 pounds on the beater 
arm. Portions of pulp were removed to buckets and 
various amounts of latex added followed by addition of 
alum solution to coagulate the latex and bring the pH 
to 4.5. The pulp remaining in the beater was diluted 
stepwise to 4, 3, 2, 1, and 0.5% consistency, with por- 
tions removed at each concentration for addition of 
latex. Because of the large volume, only one latex con- 
centration was added to the 0.5% pulp. 

Test results are given in Table ITI. 

When alum was added to pulp at 4.9% consistency 
which contained 50 parts of latex, the latex coagulated 
as lumps of rubber, but 33 parts of latex could be added 
without difficulty. As the consistency of the pulp was 
decreased, the amount of rubber that could be incor- 
porated was increased. At 1% consistency 100 parts of 
latex could be imeorporated without difficulty, and 
sheets were made using 133 parts of latex, although the 
sheets had a tendency to be sticky. The effect of pulp 
consistency upon the amount of latex that could be in- 
corporated into the sheet is shown in Fig. 1. 


System? 

Beating? B B-C B-C-B 
Latex, parts 0 0 0 
Alum, parts 3.6 3.3 3.6 
Burst factor 97 113 134 
Tear factor 289 252 245 
Edge tear, |b. 6.7 6.0 6.4 
Tensile strength, lb. 8.0 23.2 24.8 
Stretch, % 2.3 3.0 ae 


50 


8. 
9. 
oi 


B B-C B-C-B B B-C B-C-B 
50 50 50 50 50 

6.2 6.5 6.5 7.3 Cee les 
92 97 91 105 118 
237 218 268 259 266 

0 8.0 9.9 8.3 8.3 8.7 

7 14.8 13.7 14.7 16.3 21.7 

1 3.8 3.9 3.8 3.5 3.3 


@ Pulp-bucket: Pulp was beaten, the 
addition. Pulp-latex-beater: pulp was 


n withdrawn to bucket for alum addition. Pulp-latex-bucket: pulp was beaten, then withdrawn for latex and alum 
beaten 15 minutes, then latex and alum added to the beater, followed by further circulation and beating. 


+’ B—beaten 15 minutes. B-C—beaten 15 minutes, then circulated 60 minutes with 0 weight on arm. B-C-B—beaten 15 minutes, then circulated 60 min- 


utes with 0 weight on arm, then beaten 6 minutes. 
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For the control sheet in which no latex was used, the 
sheets made at 1% consistency were deficient in all 
properties, compared to those made from pulps at 
higher consistencies. This was probably due to the rel- 
atively large amount of alum necessary to reduce the 
pH to 4.5 at 1% consistency. The excessive amount of 
alum required was due to the extreme hardness of the 
dilution water. 

At 22 parts of latex, decreasing pulp consistency gave 
slight improvements in bursting and tensile strength 
but a slight reduction in edge tear and a considerable 
reduction in tearing strength. Stretch was relatively 
unchanged. 

At 33 parts of latex, bursting strength was slightly 
improved by reduced consistency, while tensile strength 
and stretch were not effected. Edge tear and tearing 
strength were both considerably reduced. 


Table III. Effect of Pulp Consistency 
Latex: 0 parts 
Pulp consistency, % il 2 3 4 4.9 
Alum, parts Da. Chay Bios) A) > Panes} 
Burst factor 40 61 74 69 69 
Tear factor 203 NOOO OLS O 4 OSL 
Edge tear, lb. i  thebe wis Troll Sal 
Tensile strength, lb. ioe SHO ee 2eSen los melons 
Stretch, % et aes PAL AO 24 (0) 
Latex: 22 parts 
Pulp consistency, % i 2 3 4 4.9 
Alum, parts 22 Ole Cafu Ose Swe ARO, 
Burst factor US aa 76 78 70 
Tear factor 320 315 318 324 371 
Edge tear, lb. 8.0 80 89 OF — BC 
Tensile strength, lb. Ws WOwe ise ln ey 
Stretch, % SOMO OME OMe nor AME ceo 
Latex: 33 parts 
Pulp consistency, % il 2 3 4 4.9 
Alum, parts IG 83 Be BES 
Burst factor 80 75 70 71 59 
Tear factor 306 308 345 374 367 
Edge tear, lb. S761 8 Saas Gaal0.1) bh Ged 
Tensile strength, lb. WH Ores IBS NO UO. 
Stretch, % Ave 3-60 e451 ese8 94.0 
Latex: 50 parts 
Pulp consistency, % ORS aa D 3 4 4.9 
Alum, parts PASO NO © sth Or 
Burst factor 108 89 75 61 
Tear factor 236 271 310 £344 
Edge tear, lb. Piast ORC tesa 
Tensile strength, lb. Gael One Oem Ole 7 
Stretch, % 52, 42:9 4:0 A.3 
Latex: 67 parts 
Pulp consistency, % 1 2 3 
Alum, parts PA Wash. oh ot! 
Burst factor 88 67 56 
Tear factor 260 314 295 
Edge tear, Ib. ils), “Wate Wols 
Tensile strength, lb. WO} 4b 3} 
Stretch, % (eas 23) ain 
Latex: 100 parts 
Pulp consistency, % 1 2 
Alum, parts PH MNO). 7 
Burst factor 76 53 
Tear factor 250 297 
Edge tear, lb. LOS 2 
Tensile strength, lb. ead ft, Soe 
Stretch, % Shim fe Saat: 


At 50 parts of latex there was a rather sharp change 
in trends. Bursting strength and edge tear were defi- 
nitely improved by reduced pulp consistency and 
stretch was improved to a lesser degree. Tensile 
strength remained relatively unchanged from 4.9 to 1% 
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Fig. 2. Properties imparted to an unbleached kraft 


pulp by the addition of 22 parts of latex solids per 100 
parts of moisture-free pulp 


consistency, with a marked improvement indicated at 


0.5% consistency. Tearing strength was reduced by - 


reduced pulp consistency. 
At 67 and 100 parts of latex the same general trends 
were present as exhibited with 50 parts of latex. 


In general, it appears that up to 33 parts of latex, it is . 


not worth while to dilute the pulp before addition of the 
latex. If 50 or more parts of latex are desired, dilution 
of the pulp to 3% or below is indicated. Not only does 
dilution increase the ease of incorporation of larger 
amounts of latex, but greater improvements are realized 
for a given amount of latex. A balance between the 
properties to be obtained and the available chest 
capacity will have. to determine the extent to. which 
dilution is carried out. 


EFFECT OF AMOUNT OF BEATING 


In determining the sequence to use in adding latex to 
the pulp, it was observed that when 50 parts of latex 
were added to 100 parts of pulp at 3% consistency, fol- 
lowed by addition of alum, good sheets resulted if the 
pulp had been beaten 15 minutes but that the latex 
coagulated in lumps if the pulp was not beaten. In 
order to determine the effect of the amount of beating 
on the amount of latex that could be incorporated into a 
pulp at 3% consistency, a Scandanavian unbleached 
kraft pulp (Korsnas) was beaten for 0, 5, 15, and 25 
minute periods. 

Latex was added to the pulp in a gallon bucket and 
alum solution added to coagulate the rubber and bring 
the final pH of the water to 4.5 using the method pre- 
viously described. Initial tests were made on the pulp 
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could no longer be made. 


Table IV. 


at a given beating period using 22 parts of latex solids 
per 100 parts of fiber. If satisfactory sheets could be 
made, additional batches were made in steps of 33, 50, 
67, and 100 parts of latex solids until satisfactory sheets 
This point was considered 
reached when one or more of the following conditions 
were observed: 


(1) A relatively large number of lumps of rubber were present 
in the pulp after addition of the alum. 

(2) The screen was partially filled with rubber particles when 
the wet weigh sheet was removed. 

(3) The screen was partially filled with rubber particles when 
the dried sheet was removed. 


Test results are given in Table IV and Figs. 2 to 8. 
The amount of latex which could be incorporated into 
the pulp increased with increased beating time. 


Effect of Amount of Beating and Amount of 
Latex Added upon Properties of Scandanavian Unbleached 
Kraft Coniferous Pulp 


Beating time: 0 minutes 


Latex, parts 0 22 33% 
' Alum, parts Bs 4.2 4.9 
Burst factor m3 37 any! 
Tear factor 208 295 
Edge tear, lb. Sa! 4.7 
Tensile strength, lb. 6.0 6.8 
Stretch, % iL 2.4 
Stiffness, em.3/100 45.0 22.0 
Beating time: 5 minutes 
Latex, parts 0 22 oD 502 
Alum, parts sacs 4.2 4.9 4.9 
Burst factor 54 62 65 ahs 
_ Tear factor 320 358 338 
_ Edge tear, Ib. 5.4 6ia7 7.8 
_ Tensile strength, lb. 12.0 12.3 10.8 
Stretch, % 1.9 2.9 4.3 
Stiffness, em.*/100 82.0 61.5 31.9 
Beating time: 15 minutes 
_ Latex, parts 0 22 33 50 67" 
_ Alum, parts Sete ee OLO OL? 6.33 
Burst factor 88 93 95 93 ae 
- Tear factor 2 SO) PA ED) 
_ Edge tear, lb. EQ S20 — (QRZ “Orb 
- Tensile strength, lb. irom se Omel 5 Ol moo 
Stretch, % DA mee A nll 
| Stiffness, em.#/100 120.0 41.8 33.8 10.9 
Beating time: 25 minutes 
Latex, parts 0 22 33 50 67 = 100" 
Alum, parts ESTE O, BOS)) POUSHe GEL, 68 
Burst factor 126)) 122), 120, . 102 22100 ake 
' Tear factor 25 ye 2s0e 253) 218 1200 
Edge tear, |b. OMenoro wort 823 98 
Tensile strength, lb. Mey Bs PAL 8) Meitay, “Alpes: Weg! 
Stretch, % 2S BOA oo ALO 553 
Stiffness, em.*/100 112.0 49.0 27. ‘ap FTES, 22.0 
4 When alum was added, the latex eoeoaiatad to give lumps of cabbes. 


Figure 2 shows properties of sheets containing 22 


_ parts of latex relative to properties of sheets containing 


no latex. It is seen that the relative values of all prop- 
erties are greater at lower beating periods and either 
fall off or level out with increased beating. The same 
trend is evident in sheets containing 33 and 50 parts of 
latex. 

Casual examination of these results may lead to the 
conclusion that optimum properties would be obtained 
with unbeaten pulps. Although the addition of latex 
to the unbeaten pulp improv es all properties, the 
amount of latex w hich can be incorporated in the un- 
beaten pulp does not bring the strength properties in 
the range of those possible with beaten pulps. There- 
fore, a combination of beating and latex addition is 
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Fig. 3. Effect of latex addition upon the stretch of an 
unbleached kraft pulp 


necessary to obtain optimum properties with this 
pulp. 

Figures 3 to 8 show the effect of the amount of beat- 
ing and latex added upon properties. From these re- 
sults, the following trends are indicated with increasing 
latex content. 

Stretch. Large improvements were obtained up to a 
maximum increase of 100%. 


Edge Tear. Improvements were realized up to a 
range of 40%. 
Stiffness. There was a reduction at all concentrations 


with the slope greater at the 15 and 25-minute beating 
periods than at the 0 and 5-minute beating periods. 
However, the 25-minute beating curve flattened off at 
33 parts of latex, so that minimum stiffness was pro- 
duced at the 15-minute beating period. 

Bursting Strength. Substantial improvements (60% 
increase) in burst were realized at the 0 beating time 
but the improvement. was reduced with increased beat- 
ing to the extent of 5% improvement at the 15-minute 
beating period. At the 25-minute beating period, 
bursting strength was reduced by the addition of latex, 
especially after the addition of as much as 33 parts. 

Tearing Strength. At 0 beating time an improvement 
in the range of 40% was realized. This was reduced 
with increased beating so that at 15 and 25-minute 
beating periods, tearing strength was progressively re- 
duced by addition of latex to a maximum loss in the 
order of 20%. 

Tensile Strength. A very slight improvement was 
realized at 0 beating time. At higher beating times, 
tensile strength was reduced with progressive addition 
of latex, the reduction being greater as beating pro- 
gressed. Maximum reduction at the 25-minute beat- 
ing time was in the order of 45% 

Optimum Properties. Examination of Figs. 3 to 8 
shows that in order to add sufficient latex to this pulp to 
get high values of edge tear, stretch, and flexibility, 
more than 5-minute beating time was necessary. It is 
also evident that higher values of these properties were 
obtained for a given large add'tion of latex at the 15- 
minute beating period than at the 25-minute beating 
period. Since the addition of latex reduced the spread 
of tensile and bursting strength values between the 15 
and 25-minute periods, there was not a great deal of 
sacrifice .in..these properties by picking the 15-minute 
beating period. One therefore concludes that in this 
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Fig. 4. Effect of latex addition upon the edge tear of 


an unbleached kraft pulp 


pulp, a beating time of 15 minutes was optimum. The 
amount of latex to use will depend on the particular 
properties desired but the use of 33 to 50 parts per 100 
parts of pulp was indicated. 

EFFECT OF TYPE OF PULP 

To determine the effect of the type of pulp upon prop- 
erties obtained with beater impregnation of latex, 
studies similar to those reported above for Korsnas were 
made on 15 pulps and pulp mixtures. 

The amount of latex which could be incorporated 
into the pulps at different beating periods are given in 
Table V. 

Table VI gives properties of sheets prepared at one 
beating period and one latex concentration for each 
pulp. The beating period and latex concentration 
shown were selected in each case to give high values of 
stretch and edge tear and low values of stiffness. 


Table VY. Effect of Amount of Beating on Amount of Latex 
that Could Be Added 


Latex concentration® at 
which poor sheets resulted 


Beating time, minutes. .02 05.45.0205. 0 5 14 25 


Type pulp and trade name 


Scandanavian unbleached kraft (Kors- 

nas ) SOOO gO 100 
Canadian unbleached kraft (Dryden ) SOO OT 67 
West coast unbleached kraft (Bloedel) 22 50 50 100 
Southern unbleached kraft (Chesa- 


peake ) 33 50 100 #100 
50 Scandanavian unbleached kraft 

(Korsnas) \ SOM LOOM me O? 79° 
50 Hardwood unbleached kraft (Brown) 
Northern bleached kraft (Frazier )’ Oy Oe A 67 
Northern bleached high alpha kraft 

(Cellate )° Oy Wr Or 50 
Northern alpha (Brown no. | alpha) 33 o8 50 50 


West Coast sulphite alpha (Soundview) 50 67 50 22 
Northern unbleached Mitscherlich sul- 


phite 33 50 100 
Scandanavian unbleached — sulphite 

(Ahlstrom) 36) NO) GR 33 
West Coast bleached sulphite (Sound- 

view ) 90 650)~Sssé50 67 
Rope 10 67 


Groundwood 100 
50 Groundwood bathe 
50 West Coast bleached sulphite (Sound- 

view ) Be hk 50 


“ Parts of solids per 100 parts of moisture-free fiber. 

+ In this case latex was added in increments of 26, 39, 59, and 79 parts 
per 100 parts of pulp. 
_ © On the bleached kraft pulps, 100 parts of latex could be incorporated 
into the unbeaten pulp at all beating periods without plugging the screens. 
However, in all sheets containing 67 and 100 parts of rubber, there were 
many translucent spots in the dried sheets, indicating the presence of free 
rubber. Therefore, although sheets were made with these higher concen- 
trations, they were not indicated in Table V as being satisfactory. 


14, 


From the data on the various pulps, the following 
conclusions may be drawn. 


Unbleached Kraft Pulps 4 


The amount of latex which could be incorporated into _ 
unbleached kraft pulps increased with increased beat-_ 
ing. Addition of latex gave a smaller percentage prop- 
erty improvement to beaten pulps than to unbeaten 
pulps. 

Substantial improvements in stretch, edge tear, and 
drape (loss of stiffness) were imparted to unbleached 
pulps by the addition of latex. These changes were ac- 
companied by appreciable loss in tensile strength and 
minor loss in tearing strength. Small improvements in 
bursting strength were indicated at low latex concen- 
trations. Of the unbleached kraft pulps tested, great- 
est improvements were obtained with the Scandanavian 
pulp, and next best with the southern pulp. The West 
Coast and Canadian pulps and the mixture of hardwood 
and Scandanavian pulps showed somewhat smaller im- 
provements upon the addition of latex. 


Bleached Kraft Pulps 


The amount of latex that could be incorporated into 
bleached kraft pulp appears to be independent of beat- 
ing. As in the case of the unbleached pulps, largest per- 
centage improvements were given by addition to un- 
beaten pulp. 

Loss of stiffness and an improvement in stretch were 
imparted to bleached kraft pulps by the addition ‘of 
latex, accompanied by a loss in tensile and bursting 
strength. There was a slight loss in tearing strength 
but little change in edge tear. 


Alpha Pulps 


The amount of latex that could be incorporated in 
the northern alpha was not greatly dependent upon the 
amount of beating, however, more latex could be incor- 
porated in the beaten pulps than in the unbeaten pulp. 
Contrary to results on most other pulps, the West 
Coast alpha showed less tolerance for latex at higher 
beating periods. With both pulps, latex gave the 
greatest percentage improvement in properties at the 
lower beating periods. 

Addition of latex to both alpha pulps gave substantial 
reduction in stiffness and substantial improvements in 
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Fig. 5. Effect of latex addition upon the stiffness of an 
unbleached kraft pulp 
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Fig.6. Effect of latex addition upon the bursting strength 
of an unbleached kraft pulp 


stretch. Bursting strength was little changed, but 
there was some sacrifice of tensile strength. There was 
a slight reduction in tearing strength and a slight im- 
provement in edge tear. 


Unbleached Sulphite 


The amount of latex which could be incorporated 
into northern unbleached Mitscherlich sulphite pulp 
was increased with increased beating. The percentage 
improvement imparted by latex addition was greater 
at the lower beating periods. Addition of latex to this 
pulp reduced stiffness appreciably and gave substantial 
improvements in stretch. Tearing strength was only 
slightly changed, but edge tear, tensile and bursting 
strengths were reduced, especially at the higher latex 
concentrations. 

The amount of latex which could be incorporated 
into the Scandanavian unbleached sulphite pulp was 
mot appreciably changed by beating. However, pitch 
trouble may have been responsible for part of the 
trouble encountered in trying to incorporate large 


amounts. Incorporation of latex into this pulp gave 
substantial reductions in stiffness and improvements in 
stretch. Bursting strength and edge tear were little 
changed. There were slight reductions in tearing 
strength and greater reductions in tensile strength. 


Bleached Sulphite 


In the one bleached sulphite treated, the amount of 
latex that could be incorporated was increased with in- 
creased beating. The percentage improvement im- 
parted by addition of latex was greater at the lower 
beating periods. 

Addition of latex reduced stiffness and increased 
stretch. Edge tear was little changed, and there was 
only a slight reduction in tearing strength. Tensile 
and bursting strengths were appreciably reduced, es- 
pecially at the higher latex concentrations. 


Groundwood 


Both groundwood and groundwood-sulphite sheets 
were given large improvements by the incorporation of 
latex, with the exception that tearing strength and 
bursting strength were little changed while tensile 
strength was reduced in both cases. 


Rope 


Edge tear and elongation were both increased and 
stiffness reduced by adding latex to rope pulp. At 
lower latex concentrations, bursting and _ tearing 
strengths were improved. There was appreciable loss in 
tensile strength. 


Flooring Saturating Felt 


Addition of latex to saturating felt improved elonga- 
tion, tensile, tearing, and bursting strengths. Large 
improvements were given by 11 parts, with more latex 
giving only small additional improvements. 

The data from which the above conclusions were 


Table VI. Typical Results Possible by Incorporating Latex in Various Pulps 


Beating Tensile 
time, Latex, Stretch, Edge tear, Stiffness, Burst Tear strength, 
Type pulp and trade name min. parts ly lb. com.3/100 factor factor lb. 
Scandanavian unbleached kraft (Kors- 
nas) 15 50 5. (4137) 9:76(-637) 10.9(—91) 93( +6) 250(—15) 138.5(—28) 
Canadian unbleached kraft (Dryden) 15 50 3.2(+833) 7.8(+20) 28.0(—71) 93 (—11) 229(—12) 16.3 (22) 
West Coast unbleached kraft (Bloedel) 25 67 4.4(+91) 8.6(+30) 12.0(—81) 76(—18) 248(—22) 9.6(—56) 
Southern unbleached kraft (Chesa- te se : x 
peake ) 25 67 4.2(+83) 9.0(+83) 14.5(—72) 76(—28) 198(—18) 11.6(—45) 
50 Scandanavian unbleached kraft) 
eooreas) 5¢ ete 5 (33), 163 (28) 18 (67 
Biiardwood unbleached kraft 25 59 4.4(+69) 8.0(+33) 3.6(—85) 85( ) 53 ( ) ( 7) 
(Brown) ; 4 
Northern bleached kraft (Frazier) 0 33 3.7(+387) 6.8(+1) 29.3(—59) 186(—-7) 223(—-17) 15.3(—21) 
North bleached high alpha kraft 
| (Cellate) ee Seat i 0 oe 51 (+582) 6.5 (+2) 11.9(—80) 69 (+30) 299(—13) 11.2(—7) 
Northern alpha (Brown No. 1) 15 33 4.7(+88) 5.0(+14) 27.4(—38) 77(+8) 120(—24) 12.5(—15) 
West Coast sulphite alpha (Sound- 
cay” ee - oS 15 22 3.1(+29) 4.2(—5) 32.3(—48) 75(+8) 140(—14) 13.0(—15) 
North unbleached Mitscherlich 7 
Ealphite 5 33 3.3(+48) 3.3(+18) 26.3(—42) 86(—1) 80(—17) 19.2(-7) 
danavi bleached — sulphite 
leis eae : 15 22 3.1(+24) 4.0(4+5) 26.9(—51) 104(—4) 105(—32) 19.0(—28) 
st bleached sulphite (Sound- 
a et 15 a 3.7(+48) 5.1(—4) 25.6(—51) 70(—12) 1338(—23) 16.0(—10) 
Rope 5 50 3.7(+42) 20.3(+84) 34.0(—37) 118(4+8) 4389(+1) 11.5(—38) 
-Groundwood 0 50 3.5(+218) 1.8(+80) 12.3(—76) 25(+25) 45(+28) 5.4(—4) 
50 Groundwood ; es “ é 
50 Ven Coast bleached. sulphite } 15 33 3.1(+63) 4.4(+33) 14.8(—73)  50(—2) 79(—30) 8.8(—34) 
Soundview ) “enekl 
Mh oxing Een felt? 0 11 §.0)(-F127) 35(+119) 155(+46) 57.5 (+52) 


Note: Values in parentheses are percentage change from pulp at that beating period without latex. 
@ These values obtained on 400-pound sheets: 40-pound sheets used on all other pulps. 
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Fig. 7. 
drawn were too voluminous to include in this paper, 
but are available upon request. 


EFFECT OF LATEX ADDITION UPON FREENESS 


The data on the effect of the amount of beating and 
type of pulp upon latex addition make it possible to 
select a furnish to give the properties desired. How- 
ever, before a mill run was made, it was necessary to de- 
termine the effect of latex addition upon freeness. 

The drainage properties of a sheet exert an important 
influence on its rate of production and thereby upon the 
cost of producing the sheet. To determine the effect of 
latex addition upon drainage properties, Sorg freeness 
measurements were made on a pulp containing various 
amounts of latex at various beating times. For these 
studies, a Scandanavian unbleached kraft pulp (Kors- 
nas) with beating periods of 0, 5, 15, and 25 minutes and 
latex solids addition in steps of 22, 33, 50, and 67 parts 
per 100 parts of moisture-free pulp were made. Co- 
agulation was carried out in the normal manner in a 
bucket. Sufficient pulp or pulp-latex mixture was used 
to give a test sample of 3.75 grams solids. 

The Sorg freeness tester is a simple device that 
measures the amount of water draining in 30 seconds 
through a 40 by 65 mesh fourdrinier wire 2 inches in 
diameter, from 3.75 grams of pulp suspended in 575 
ml. of water. 

The results are given in Table VII and Fig. 9. 


Table VII. Effect of Latex Addition on Drainage Time of 
a Scandanavian Unbleached Kraft Pulp 


Beating Latex Sorg 
time, added, Sreeness, 

minutes parts ml, 

0 0 495 

0 22 465 

5 0 460 

5 22 430 

5 33 430 

15 0 405 

15 22 385 

15 33 400 

15 50 410 

25 0 355 

25 22 365 

25 33 380 

20 50 375 

25 67 435 


With exception of the 25 minute beating period con- 
taining 67 parts of latex, all values are within + or 
—7%. Therefore, it may be assumed that the addition 
of latex would have no appreciable effect. upon the 
drainage rate on a paper machine. 
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EFFECT OF OTHER BEATER ADDITIVES 


Effect of Dye Addition 

It may be desirable to produce latex impregnated 
sheets in a variety of colors. To determine the effect 
of latex upon dyeing properties and the effect of dye 
upon strength properties of sheets containing latex, dye 
was incorporated into both bleached and unbleached 
pulps. Paris Black was added to Scandanavian un- 
bleached kraft pulp (Korsnas) and Sap Brown was 
added to northern bleached kraft pulp (Cellate). 

Addition of carbon black to unbleached kraft pulp, of 
course, greatly reduced the strength properties. When 
carbon black was added to pulp-latex systems, there 
were losses in properties, but these losses were small 
compared to the loss in pulp containing no latex. Best 
physical properties were obtained when the dye was 
added after the latex but before the alum. 

Five parts of carbon black, based on the fiber, was 
added and uniform coloring was obtained in all cases, 
the most intense color obtained by adding the black be- 
fore either the latex or alum. 

Addition of 5 parts of Sap Brown, based on the fiber, 
to bleached kraft pulp improved tensile strength and 
stretch but slightly reduced edge tear. Addition of the 
dye to pulp-latex systems gave improvements in all 
properties tested except for a small reduction in tear- 
ing strength. As in the case of the addition of black, 
best over-all physical properties were obtained when | 
the dye was added after addition of the latex but be- 
fore the addition of the alum. 

Also, as in the previous case, greater color intensity 
was obtained by adding the dye before addition of 
latex and alum. However, in the case of the Sap 
Brown some mottling was observed. 


Effect of Adding Clay 


If a low-cost filler could be added to a pulp-latex mix- 
ture without appreciably changing the properties, 
part of the cost of the latex could be offset. To deter- 
mine the effect of filler, various amounts of clay were 
added to a pulp-latex system. It was found that the 
incorporation of filler neutralized the beneficial effects: 
of the latex to the extent that its use was not economi- 
cal. In other words, to develop a given set of physical 
properties, additional latex was required to an extent 
that offset the savings in costs brought about by the — 
addition of filler. 
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_ Effect of Adding Rosin Size 


Preliminary tests were made in which 2 parts of 
rosin size, (on the weight of the fiber) were added to a 
_ pulp-latex system before coagulation of the latex. No 
' difficulties were indicated upon addition of the size or 
‘upon coagulation with alum. However, sufficient data 
have not been accummulated to determine the com- 
bined effect of rosin size and latex upon the proper- 

ties of the sheet. 


EFFECT OF BASIS WEIGHT 


It was realized that many applications for latex- 
‘impregnated paper would require sheets of heavier 
weight. In most of the studies in this investigation, 
sheets of 40 pounds basis weight were used because of 
convenience in sheet preparation and testing. 


To determine the effect of basis weight on the prop- 
erties of pulp-latex sheets, a batch of Scandinavian 
unbleached kraft pulp (Korsnas) was treated with latex 
in the laboratory beater. Sheets of varying weight were 
prepared with this one batch of material. As a con- 
trol, sheets of the same weights were prepared from 
_ pulp containing no latex. 

Test results are given in Table VIII and Fig. 10. 


Table VIII. Effect of Basis Weight 


A. Control (100 pulp, 4.0 alum) 
Basis weight, Ib./ream 40 80 120 200 280 


Burst factor 97 114 119 106 101 
Tear factor 270 336 213 378 398 
_ Edge tear, |b. iO ee On-=Om moo 2h es LOG. 
_ Tensile strength, lb. 2105 40.7 62.0) 83.3-—94.3 


| Stretch, % Dai 3h if ae 4.9 4.1 
B. 100 pulp, 50 latex, 9.5 alum 
- Basis weight, Ib. /ream 40 80 120 200 280 


Burst factor 82 98 109 127 118 
Tear factor 299 Sieh 272 339 408 
_ Edge tear, lb. Teo SS 40NS= 84-7 12578 
_ Tensile strength, lb. 1320 e e275 ee SOM SOLO) S03 87 
' Stretch, % 3.8 4.9 5.9 8 6.3 


The stretch and tearing strength of latex-containing 
sheets remained practically unchanged relative to the 
control sheets with changes in basis weight. Edge 
tear, bursting, and tensile strengths, on the other hand, 
showed relatively higher values at the higher basis 
weights. 

These results indicate that in heavier weight sheets 
the addition of latex may be even more beneficial than 
is indicated by data on the lightweight sheets. 
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Fig. 10. Effect of basis weight upon the properties of 
a beaten kraft pulp containing 50 parts of latex solids per 
100 parts of moisture-free pulp 


MILL RUN 


These studies of latex and papermaking variables 
indicated that latex could be incorporated in the beater 
using normal papermaking procedures and that no 
difficulties would be encountered. 

To further determine the practicability of this system 
a mill run was made on a five-cylinder machine. Con- 
ditions as closely as possible to those indicated in the 
laboratory work were used. 

Two refiners were each furnished with 3300 pounds 
(air-dry) of Scandinavian unbleached kraft (Korsnas) 
that had been broken up in a hydropulper. The pulp 
was circulated for 90 minutes through a No. 4 hydro- 
finer set at 280 hp. Beating consistency was 6%. 
The circulation cycle was about 15 minutes so that the 
pulp was given an average of six passes through the 
hydrofiner. The hydrofiner was then backed off, 
and the stock diluted to 3.5% consistency. Eleven 
drums of latex were dumped into the chest on the inlet 
side of the hydrofiner. This latex was 31.1% solids 
which gave approximately 1650 pounds of solids, or 
55.6 parts of latex solids per 100 parts of moisture-free 


Table IX. Properties of Machinemade Paper in Which 


Thickness, points 19.3 26.5 
Pulp, parts 100 100 
Latex added, parts 5o.6 55.6 
Latex in sheets, parts” 51.3 51.5 
Latex retention, % 92.2 92.6 
Alum, parts 10.1 10.1 
Basis weight (24 36-500) 261 332 
Burst factor 113 D 
Sizing (Currier) 608 1411 

MD CD MD CD 
Tear factor 231 309 278 368 
Edge tear, lb. 96 93 132 118 
Tensile strength, lb. 166 53 212 68 
Wet tensile, Ib. 55 18 89 24 
Wet tensile, % of dry 33 34 42 35 
Stretch, % Det 20.1 Deo 17.0 


2 From nitrogen analysis. ; F i 
+ Bursting strength exceeded 300 p.s.i. capacity of machine, 
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Fig. 11. Effect of reworking broke upon the properties 
of a pulp-latex mixture prepared in production equipment 


pulp. The latex used was Chemigum latex 245B, which 
was developed from the results of previous laboratory 
studies (7). 

Fifteen minutes after the latex was dumped into the 
chest, 300 pounds of dry alum were added as a 10% 


solution. This gave 10.1 parts of alum per 100 parts 
of pulp. Fifteen minutes after the alum was added, 


the pulp was dumped to the machine chest. The pH 
in the machine chest of the first batch was 4.4 and of the 
second batch was 4.7. From the machine chest, the 
stock was given a light pass through a jordan and went 
on the machine at approximately 1% consistency. 

The stock handled well on the cylinder molds, and 
for the duration of the run, there was no indication of 
clogging of wires or picking on the felts. Both 19 and 
26-point sheets were made. ‘The properties of these 
sheets are given in Table IX. 

Surprisingly good correlation was obtained in pulp- 
latex behavior between 100-gram laboratory batches 
prepared in a gallon bucket, and 4600-pound batches 
prepared in production equipment. From this it 
would appear that variations in plant equipment would 
have little or no effect upon the beater addition of the 
latex used. 


EFFECT OF REWORKING BROKE 

The economies of using latex in the beater will be 
somewhat dependent upon the extent to which the wet 
and dry broke from the machine can be utilized. To 
determine the possibility of reworking broke, wet and 
dry broke from the machine run were compared with 
pulp taken out of the chest during the run. 

The wet broke could be broken up quite easily in the 
laboratory beater; however, complete defiberization of 
the dry broke was difficult. 

Test results are given in Table X and Fig. 11. 

Table X. Effect of Reworking Broke 


Type pulp 


From chest Wet broke Dry broke 
Burst factor 92 93 56 
Tear factor 245 214 Wier 
Edge tear, Ib. 8.2 ates 5.5 
Tensile strength, lb. ly, 7 Gad L200 
Stretch, % Ay (6) a4 Bl) 


Although slightly deficient in tearing strength, edge 
tear, and elongation to the pulp from the chest, wet 
broke gave properties in the same general range. These 
results, together with the ease of redispersing the wet 


48 


broke, indicate that it can be reused without difficulty 
or appreciable reduction of properties. 

The dry broke, on the other hand, is hard to dis- 
perse and has substantially reduced properties. It is 
of doubtful value for reworking in the beater. 


SUMMARY 


The effect of a number of paper making variables 
upon beater addition of a nitrile rubber latex has been 
studied. 

Latex may be added to the pulp either before or 
after beating, but it should not be coagulated until near 
the end of the beating process. 

The amount of latex that could be incorporated in a 
beaten unbleached kraft pulp was greatly increased by 
reducing the pulp consistency. For latex contents 
up to 33 parts per 100 parts of pulp, better properties 
were obtained at higher pulp consistency. For greater 
amounts of latex, better properties were obtained at 
lower pulp consistencies. 

The amount of latex that could be incorporated into 
unbleached kraft pulps was increased by beating. Un- 
beaten bleached kraft pulps showed a greater tolerance 
for latex than did unbeaten unbleached kraft pulps, 
however, beating the bleached pulps did not increase 
their tolerance for latex. 

Addition of latex increased the elongation and reduced 
the stiffness of all pulps tested. The effect on other 
properties depended to a great extent on the type of 
pulp used. 

Addition of latex to pulp showed little effect on 
drainage properties. 

The stretch and tearing strength of latex-containing 
sheets relative to sheets without latex remained un- 
changed with variation in basis weight. Edge tear,, 
bursting strength, and tensile strength, on the other 
hand, showed relatively higher values at the higher 
basic weights. 

Spot checks indicated that pulp to which latex has 
been added may be dyed. With the two colors tested, 
best physical properties were obtained when the color 
was added after the latex but before the alum. 

Addition of clay to pulp-latex systems reduced 
physical properties to the extent that its use does not 
appear advisable. 

Addition of rosin size appeared to give no difficulties 
in latex-pulp systems. | 

It appeared that wet broke can easily be reworked 
without difficulty or appreciable reduction of proper- 
ties. Dry broke, on the other hand, was hard to re- 
disperse and gave substantially reduced properties. 

A mill run made with the latex developed in these 
studies showed excellent correlation with laboratory 
studies on pulp-latex and further demonstrated the 
practicability of these mixtures. 
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; ASSOCIATION NEWS AND EVENTS 


*ublication Policies 


The Publication Management Committee of the Technical 
ssociation of the Pulp and Paper Industry has prepared the 
dllowing statement of policy relative to the disposition of 
apers presented at the meetings of the Association. 

(a) The Association reserves the exclusive right to deter- 
une the disposition of papers presented at its National meet- 
igs. Papers of a technical nature will be submitted to the 
iditorial Board for approval. The Editorial Board considers 
at an acceptable paper should: 


1. Present the results of original work on a subject of interest 
to the pulp and paper industry. 

2. Describe a process or equipment that is novel in its concept 
or application. Sufficient data should be given to illustrate 
the results that may be expected from its use. An adver- 
tising type of paper will not be acceptable. 

3. Present a critical review of a field of pulp and paper, ac- 

companied by pertinent references. A listing of references, 
without a critical discussion, will not be accepted. 


Speeches and addresses of an inspirational, social, or eco- 
omic nature, as well as purely descriptive papers having 
nmediate news value may be published in Tappi or, at the 
iscretion of the Secretary and with the Author’s permission, 
1ay be released for publication elsewhere. 

'(b) The disposition of papers presented at meetings of 
cal sections are left to the discretion of the local section 
xecutive committees. Any papers deemed to be suitable for 
ublication in Tappi may be submitted to the National 
ecretary for consideration by the Editorial Board. 

(c) The Association reserves the right to refrain from pub- 
shing in Tapp or to refuse for presentation at any of its 
ational meetings, any paper that has previously been released 
its author for publication in another magazine. 

_(d) Authors’ condensations of national meeting papers will 
e available, upon request, for publication by all other maga- 
nes as soon as received by the Secretary. 

-(e) Magazines other than Tappi may publish their own 
ondensations, not exceeding 300 words, of papers presented 
t national meetings. These must be published as part of the 
xt of a running story rather than as separate items. For 
iis purpose, the papers will be made available at the Secre- 
ury’s office as soon as they are received. - 

(f) Any paper that has been published in Tappi may be 

pied by other magazines, upon written request to the Secre- 
iry provided proper credit is given to Tappi. (Tappz is 
opyrighted.) 
(g) Under special circumstances technical papers may be 
»leased for publication to other magazines before publication 
1 Tappt. Such circumstances might occur when it appears 
sirable to have simultaneous publication of papers on cer- 
in subjects or when it is obvious that a paper would serve 
's purpose better by being published in a magazine serving 
field other than the pulp and paper industry. Requests for 
ich papers should be addressed to the Secretary. (Proper 
redit must be given to Tappv.) 


nter-Society Color Council 


The annual meeting of the Inter-Society Color Council, of 
‘hich TAPPI is a member will be held at the Wardman Park 
[otel, Washington, D. C., on Feb. 28, 1951. Following the 
usiness meeting, at which all member societies will report 
aere will be a symposium on “Color in Government.’ This 
‘ill include “Color Standards for Paint,’ “Color Problems of 
ne Armed Services,’ and ‘Miscellaneous Color Studies, 
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Including Textiles, Fading, and the Color Standards Issued 
by the National Bureau of Standards.” 


Ohio Section Meeting at Cincinnati 


The Ohio Section will meet at the Hotel Sheraton Arms in 
Cincinnati, Ohio at 6:30 p.m. on Feb. 8, 1951. This meeting 
which will be held jointly with the Cincinnati Club of Print- 
ing House Craftsmen will feature “Quality Control.”’ 


Bleaching of Sulphate Pulp 


In 1941 the Technical Association issued a monograph- 
style of booklet on the ‘Bleaching of Sulphate Pulp,” by F. 
Loeschbrandt, translated by E. Martin. Copies sent to Dr. 
Loeschbrandt via Sweden, during the war were lost in transit. 
Recently Dr. Loeschbrandt reported that he had not received 
any copies. Since these monographs are out of print, Dr. 
Loeschbrandt would like to receive a few copies from any 
member of TAPPI who may be willing to send a copy to him. 


University Luncheons and Dinners 


The TAPPI Alumni groups will hold luncheon on Wednes- 
day, Feb. 21, 1951, as follows: 


University of Maine: 12:30 at the Biltmore Hotel. 

New York State College of Forestry: 12:00 at the Hendrik 
Hudson Room, Roosevelt Hotel. 

Massachusetts Institute of Fechnology: 12:30 at the Engi- 
neers Club. 


The Institute of Paper Chemistry will hold a dinner at the 
Lexington Hotel on Monday evening, February 19 at 6:30 
p.m. 


British Testing Standards 


The Technical Section of the British Paper and Board 
Makers’ Association has published the following testing 
methods in 1949 and 1950: 


PT 18:pm 1949. Sampling and Testing Paper for Moisture 
Content. 

PT 19:pm 1949. Determination of the Permeability to 
Water Vapor of Sheet Materials. 

PT 5:sm 1950. The Folding Test. 


Machinery for Paper Coating 


The eighth of the TAPPI Monographs, Machinery for 
Paper Coating, is being mailed this month to members of the 
Technical Association. This publication was prepared by 
the Coating Committee, being one of the series that were 
initiated under the committee chairmanship of Werner Kauf- 
mann. The subcommittee chairman directly responsible was 
Frank W. Egan who was ably assisted by Hector Audino, 
consultant; H. G. Davis, Oxford Paper Co.; and E. E. 
Thomas, Appleton Machine Co. Because of the rapid de- 
velopments in the field of paper coating no attempt was made 
to cover any particular item of equipment specifically. How- 
ever, it will be found to be an able treatise on the funda- 
mentals of coating equipment, calenders, supercalenders, dry- 
ing, and auxiliary equipment common to the coated paper 
industry. Also listed are the more important United States 
patents covering coating equipment. 
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New TAPPI Members 


Walter A. Aldefer, Construction Superintendent, Fleming 
& Sons, Inc., Dallas, Texas. 

William V. Arnold, Jr., Group Supervisor, Marathon Corp., 
Rothschild, Wis., a 1942 graduate of the University of Wis- 
consin. 

Walter BE. A. Axhausen, Engineer, Maschinen-fabrik J. M. 
Voith, Heidenhelm (Brenz), Germany, a 1937 graduate of 
Technical University, Berlin. 

Charles J. Brown, Sales Engineer, The International 
Nickel Co., Inc:, New York 5, N. Y., a 1949 graduate of the 
University of Virginia. 

Robert C. Brown, Chemical Engineer, Oxford Paper Co., 
Rumford, Me., a 1946 graduate of Worcester Polytechnic 
Institute. 

Robley A. Butler, Technical Supervisor, Pacific Mills Ltd., 
Ocean Falls, B. C., Canada, a 1939 graduate of Oregon State 
College. 

Wendell T. Butler, Development Engineer, Setter Bros., Inc., 
Cattaraugus, N. Y., a 1942 graduate of the University of 
Maine. 

Angelo Cantoni, Mill Manager, Papelera Rio Parana S. A., 
Buenos Aires, Argentina, a 1936 graduate of Universita di 
Pavia, with a Ph.D. degree. 

Frank A. Bates, Student, University of Maine, Orono, Me. 

Wiliam J. Cusack, Jr., Manufacturing Representative, 
St. Regis Paper Co., New York 17, N. Y., a 1948 graduate of 
Clarkson College of Technology. 

Henry S. Dimmick, District Manager, SKF Industries, 
Inc., Philadelphia, Pa., a 1922 graduate of Massachusetts 
Institute of Technology. 

Arne Dessen, Technical Manager, M. Peterson & Son, Moss, 
Norway, a 1930 graduate of the Norwegian Technical Univer- 
sity. 

Frank C. Duvall, Assistant Manager, Export Dept., The 
Black-Clawson Co., Middleton, Ohio. 

Louis Georgevits, Chemical Engineer, Titanium Pigment 
Corp., New York, N. Y., a 1950 graduate of Columbia 
University. 

Edward F. Goldmeyer, Group Leader, Oxford Paper Co., 
Rumford, Me., a 1930 graduate of the University of Cincin- 
nati. 

Morton F. Harris, Paper Mill Superintendent, Marcalus 
Mfg. Co., Inc., Paterson, N. J., a 1940 graduate of the Pratt 
Institute. 

George H. Hopkins, Technical Director, Taylor Fibre Co., 
Norristown, Pa., a 1941 graduate of Ursinus College. 

James D. Johnson, Technical Superintendent, Container 
Corp. of America, Chicago, Ill., a 1946 graduate of Purdue 
University. 

Raymond ab aa Sales Technician, A. E. Staley Mfg. Co., 
Decatur, Ill., a 1925 graduate of Tufts College. 

Robert L. Reet Assistant Superintendent, Mo- 
hawk Paper Mills, Inc., Gohioes! N. Y. Attended Lawrence 
College. 

Leonard F. Lang, District Manager, Western Precipitation 
Corp., Los Angeles, Calif. 

Robert E. Lehman, Technical Supervisor, Georgia Kaolin 
Co., Elizabeth, N. J., a 1948 graduate of Mercer University. 

Walter C. Miller, Resident Engineer, Coos Bay Pulp Corp., 
Anacortes, Wash., a 1940 graduate of the University of 
Minnesota. 
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Donald A. Moran, Resident Manager, St. Regis Paper Co., 
Deferiet, N. Y. 

Atushi Nishizawa, Production Manager, Sanyo Pulp Mfg. 
Co., Iwakuni-shi, Yamaguchiken, Japan. 

Philip G. Noble, Technical Officer, Imperial Industries 
Ltd., Leathercloth Div., Hyde, Ceshire, England. Attended 
Huddersfield Technical College. 

Betty Lou Otte, Librarian, Central Research Dept., Minne- 
sota Mining & Mfg. Co., St. Paul, Minn., a 1947 graduate. of 
the College of St. Catherine. 

Ben E. Paul, Physicist and Statistician, Paper Container 
Mfg. Co. , Chicago, Ill., a 1949 graduate of Illinois Institute of 
Mechnolon 
Wesley H. Phillips, Chief Consumers’ Representative, 
Marinette Paper Co., 8. Glens Falls, N. Y. Attended Temple 
University. 

Robert Rosenbaum, Chemical Engineer, Pollock Paper Corp., 
Middletown, Ohio, a 1948 graduate of the College of the City 
of New York. 

Israel Rothschild, Office Manager, Vita Mayer & Co., Ine., 
New York, N. Y., a 1923 graduate of the University of Milan. 

Frank G. Sellers, Paper Mill Control Engineer, Manitoba 
Paper Co. Ltd., Pine Falls, Man., Canada, a 1941 graduate of 
Queen’s University. 

Ronald Shutts, Student, New York State College of Forestry, 
Syracuse, N. Y. 

Earl F. Stachel, Assistant Chief Engineer, American Coating 
Mills, Elkhart, Ind., a 1942. graduate of Michigan State Col- 
lege. 

Paul Taylor, Chemical Engineer, Union Bag & Paper Corp. 
Savannah, Ga., a 1949 graduate of the Georgia Institute of 
Technology. 

Benjamin A. C. von Weissenberg, Chief Engineer, Ab. Kemi 
Oy, Kemi, Karihaara, Finland, a 1925 graduate of the Tech- 
nical University of Finland. 

F. B. Wardwell, Student, New York State College of Fores- 
try, Syracuse, N. Y. 

Paul Weishaar, Student, New York State College of 
Forestry, Syracuse, ING Wo 

Steve H. Wise, Junior Technologist, Wood Conversion Co., 
Cloquet, Minn., a 1950 graduate of the University of Minne- 
sota. 

Milton Yezek, Manager of Research and Quality Control, 
Carton Container Diy., General Foods Corp., Battle Creek, 
Mich., a 1942 graduate of Pennsylvania State College. 

Robert J. Zeitlin, Chemist, New York 33, N. Y., a 1947 
graduate of the College of the City of New York. 

William H. Zieseniss, Mechanical Engineer, Paper Mill 
Equipment Div., Combustion Engineering-Superheater, Inc., 
New York, N. Y. Attended Columbia University. 


TAPPI Notes 


Betty Allender, formerly of the Windsor Locks Corp., is now 
ease agent for the Carolina Pulp Co., Rockingham, 

Ernest F. Barker, formerly of Blake, Mofhit & Towne, is now 
chemist for the Sor g Paper Co., Middletown, Ohio. 

Richard T. Barnes, Jr., for merly of the Inter national Nicke' 
Co., is now a manufacturers representative, P. O. Box 227. 
San Francisco, Calif. 

G. J. Bertrand, formerly of Papeterie de la Seine, is now 
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Today’s Hard Working, Fast Running Press Felts 
DEMAND 


VICKERY FELT CONDITIONE 


Has felt conditioning kept pace with felt operation in your mill? 


Modern Vickery Felt Conditioners equipped with “Jordan” type 
vacuum boxes and high speed gear boxes keep the felts continuously 
clean and absorbent however fast they run. The heavy production losses 
caused by midweek shutdowns to wash clogged felts are eliminated once 


and for all. 


Now, you need Vickery Felt Conditioners more than ever. Make sure 


your Conditioners are equipped to meet today’s conditions. 


BIRD MACHINE COMPANY 


SOUTH WALPOLE © MASee Cees tits 
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Vice-President in charge of the European Branch, Beloit 
Export Corp., Paris, France. 

Charles A. Blodgett, formerly with the American Molasses 
Co., is now consulting engineer for Seaman & Seaman, 122 
Hast 42nd St., New York, N. Y. 

Carl A. Briggs is now in the Paper Sales Dept., of Fraser 
Paper Ltd., New York, N. Y. 

Benton R. Cancell, formerly of the St. Regis Paper Co., is 
now Vice-President, Rhinelander Paper Co., Rhinelander, 
Wis. 

Eugene H. Clapp is now President and Treasurer of the 
Penobscot Chemical Fibre Co., and Treasurer of Tileston & 
Hollingsworth Co., Boston, Mass. 

Fred A. Coe is now Mill Manager of the West Virginia Pulp 
and Paper Co., Mechanicsville, N. Y. 

Robert C. Dale, formerly of the Mid-States Gummed Paper 
Co., is now in the New Products Div., Minnesota Mining & 
Mfg. Co., St. Paul, Minn. 

Paul A. Debois, formerly Director of Cobelpa, is now Ad- 
ministrative Director of Maprena, Brussels, Belgium. 

William G. Dedert, Chemical Engineer of the Swenson 
Evaporator Co., has been transferred from Chicago to New 
York City. 

Arthur L. De Spain, formerly of the General American 
Transportation Co., is now Project Engineer, Brown Co., 
Berlin, N. H. 

Aubrey N. Dunn, formerly of S. C. Johnson & Son, Inc., is 
now Asst. to the Executive Vice-President in charge of Manu- 
facture, Dunn Paper Co., Port Huron, Mich. 

A. W. Duskin is now Technical Service Director of the 
Crossett Paper Mills, Crossett, Ark. 

Floyd S. Edminston, Jr., is now Chief Operator of the 
Water Treatment Plant of the International Paper Co., 
Natchez, Miss. 

Henry D. Fisher, formerly of the Institute of Paper Chemis- 
try, is now in the Technical Control Group, Scott Paper Co., 
Chester, Pa. 

John M. Fisher, formerly of the Manistique Pulp and Paper 
Co., is now Chemical Engineer, The Mead Corp., Chillicothe, 
Ohio. 

Roland E. Fortier, formerly Pulp Mill Superintendent of the 
Central Paper Co., is now Chief Chemist, Potlatch Forests 
Inc., Lewiston, Idaho. 

Arthur J. Gaio, formerly of John Waldron Corp., is now 
District Sales Manager, Baldwin Hill Co., Jackson, Miss. 

Felix J. Gleason, formerly of Ware Laboratories, Inc., is now 
Paper Mill Superintendent, Johns Manville Corp., Manville, 
Neo: 

Frederick W. Goertz, formerly of Triangle Publications, is 
now in the Sales Service Dept., Mead Corp., Chillicothe, Ohio. 

Martin L. Gurley, Consultant, has moved from Pawtucket, 
R. I., to 91 8. Angell St., Providence, R. I. 

W. N. Hall, formerly of the Standard Chemical Co., 
Ltd., is now with the Dominion Tar & Chemical Co., Mon- 
treal, P. Q. 

Walter L. Hardy, formerly of Floyd A. Holes Co., is now 
General Manager of Leedpak, Inc., 294 Fifth Ave., New York, 
NAY 

George A. Hermann is now President of the Hermann Mfg. 
Co., Lancaster, Ohio. 

John H. Heuer, formerly of the St. Regis Paper Co., is now 
Manager, A.P.W. Products Co., Inc., Albany, N. Y. 

George N. Hoover, Jr., is now Asst. Manager, in charge of 
Production, West Virginia Pulp & Paper Co., Mechanicsville, 
IN NG 

Miss Eleanor F. Horsey, formerly of the Glenn L. Martin 
Co., is now Technical Assistant, Mathieson Chemical Corp., 
Baltimore, Md. 

Edward J. Howard is now Asst. Manager, Industrial Cellu- 
lose Research, Ltd., Hawkesbury, Ont. 

Wiley L. Jennings is now Vice-President and Director, 
West Virginia Pulp and Paper Co., New York, N. Y. 
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Hans Jenssen, Librarian of the Food and Agricultural Or- 
eanization of the U. N. has been transferred to Rome, Italy. 

E. Langford Jones of the Hereules Powder Co., has been 
transferred from Hopewell, Va., to Wilmington, Del. 

Marvin C. Jones, formerly of the Weyerhaeuser Timber 
Co., is now Midwest Representative for the Lockport Feli 
Co., Newfane, N. Y. 1 

Raphael Katzen is now Asst. Manager of the Engineering 
Division, Vulean Copper & Supply Co., Cincinnati, Ohio. 

William H. Kennedy is now Staff Assistant to the Paper 
Mill Superintendent, Hammermill Paper Co., Erie, Pa. 

Will J. Lessard, formerly of the B-F-D Div., Diamond 
Match Co., is now Engineer for Chas. T. Main, Inc., Boston, 
Mass. 

Robert W. Lewis, formerly of the N. Y. State College of 
Forestry, is now with the Container Corp. of America, 
Manayunk, Pa. 

Paul E. McCoy, Research Engineer, American Bitumuls 
Co., San Francisco, Calif., has been transferred to the Emery- 
ville, Calif., plant. 

John O. McCrystal, formerly of the Upson Co., is now 
General Plant Manager, Mt. Tom Div., Doeskin Products 
Inc., Mt. Tom, Mass. 

William H. McPherson, formerly of the International Paper 
Co., is now with the Mead Corp., Chillicothe, Ohio. 

J. B. Michon, formerly of Cie Nord Africaine de Cellulose, 
is now General Manager of Ceric, Paris, France. 

B. D. Millidge is now with Thomas Bonar & Co. (Canada) 
Ltd., Montreal, P. Q. 

Albert S. O’Brien is now Supervisor of the Paper Service 
Dept., Eastman Kodak Co., Rochester, N. Y. 

R. Paradis is now Staff Assistant to the Superintendent, 
Brown Corp., La Tuque, P. Q. 

Robert C. Paris, formerly of the Kalamazoo Vegetable 
Parchment Co., is now Lt. (J. G.) U.S. 8S. Marquette, Fleet 
Post Office, New York, N. Y. 

Henry P. Petzold is now Asst. Mill Manager, Oxford Miami 
Paper Co., W. Carrollton, Ohio. 

Richard A. Premo is now Technical Superintendent, Gould 
Paper Co., Lyons Falls, N. Y. 

Warren R. Price, Consulting Chemical Engineer, is now 
located at 5751 N. Richmond St., Chicago 45, Ill. 

T. Richard Probst, formerly of the Oxford Paper Co., is now 
Asst. to the General Manager, Oregon Pulp & Paper Co., 
Portland, Ore. 

S. A. Salmonson is now Pacific Coast Representative for 
Chemical Linings, Inc., Homad Services Ltd., and Nukem 
Products Corp., Portland, Ore. 

Arthur A. Scott is now Asst. to the General Director, Pulp 
and Paper Research Institute of Canada, Montreal, P. Q. 

Carl A. Sholdebrand, formerly of the Publishers Paper Co., 
is now Superintendent, Spaulding Pulp & Paper Co., Newberg, 
Ore. 

Curtis S. Walseth is now Senior Chemical Engineer, Union 
Bag & Paper Corp., Savannah, Ga. 

Edward A. Wodka, formerly of the Lowe Paper Co., is now 
Chemical Engineer for the Paterson Parchment Paper Co., 
Bristol, Pa. 

J. Howard Wright, formerly of W. C. Hamilton & Sons, is 
ae Chief Chemist for 8. Austin Bicking Co., Downingtown, 

a) 


* * * 


K. P. Sagreiya, Managing Director of the Ballapur Paper 
& Straw Board Mills Ltd., Nagpur, India, has succeeded §. 
K. Roy as official corporate representative in TAPPI. 

G. M. Gilbert has succeeded A. C. Gilbert as the official 
corporate representative of the Gilbert Paper Co., Menasha, 
Wis., in TAPPI. 

E. R. Wand has succeeded G. L. Carruthers as the official 
corporate representative of the Interlake Tissue Co. Ltd. 
Merritton, Ont.,in TAPPI. - 
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RMANN %aproved CLAFLIN 


STAINLESS 
STEEL 

PACKING BOX 
SLEEVES 


TIMKEN 
ROLLER 
BEARINGS 


ONE-PIECE 
CAST LINERS 
WITH 3/8” & 
1/2” WIDE BARS 


WATER COOLED 
PACKING BOXES 


No. 3 Hermann Claflin. Pin-Type or Fasi’s Coupling 


BROWN STOCK REFINING 


One No. 3 Claflin averaged 450 tons per day for thirty-days brown stock pumped from the blow tank 


_to magnetic separators to Claflin (40—50 Ibs. inlet pressure). 


Discharge (40-50 Ibs. pressure) to refiners to washers. 


Claflin also used alone for several months with substantial increase in yield and minimum of foam trouble. 


Second unit to be put in operation first of the year. 


The first unit has been in operation for almost two years. It is direct connected to a 350 h.p. 400 r.p.m. 


‘motor. Second unit to be direct connected to a 200 h.p. 300 r.p.m. motor. 


“CLAFLIN ADVANTAGES” 


Pressure operation holds down foam to a minimum. Will handle coarse stock. Brushes with minimum of 


cutting. Low power per ton for work accomplished. Low initial cost. 


THE HERMANN MANUFACTURING CO. 


Also Mfr’s. of TAPP! Standard Pulp Testing-Sheet Making Apparatus 
LANCASTER, OHIO 
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J. H. Wilson, Purchasing Agent has succeeded N. H. 
Carpenter, Jr., (deceased) as the official corporate representa- 
tive of the Muskingum Fiber Products Co., Coshocton, Ohio, 
bol A MANE eA [- 

R. A. Diehm, Executive Vice-President has succeeded 
Carl H. Luth as the official corporate representative of the 
Ward Paper Co., Merrill, Wis., in TAPPI. 


* * * 


Charles H. Vickery, Sales Manager, has succeeded Dwight 
E. Jones as the official representative of E. D. Jones & Sons 
Co., Pittsfield, Mass., in TAPPI. 

F. A. Sanders, Vice-President has succeeded C. Frank 
Chiappe as the official representative of Frederick H. Levey 
Co., Inc., Philadelphia, Pa., in TAPPI. 

Fred L. Crossman, President has succeeded A. Fred Cross- 
man (deceased) as the official representative of the Lindsay 
Wire Weaving Co., Cleveland, Ohio, in TAPPI. 

W. H. Shields has succeeded M. Rushmore as the official 
representative of Southern Clays, in TAPPI. 


* Ok Be 


Frederic C. Clark Associates has moved its office from New 
York City to Manchester, Vt. 

Asten-Hill Mfg. Co., is now located at Henry and Roberts 
Ave., Philadelphia, Pa. 

The London Office of B. C. International Ltd., is now 
located at Greener House, 66-68 Haymarket, London 8. W. 1, 
England. 

Wyandotte Chemicals Corporation, Michigan Alkali 
Division, has moved its Cincinnati office to 825 Dixie Ter- 
minal Building, Cincinnati 2, Ohio. 

The name of the Rumford Div., Heyden Chemical Co., has 
been changed to Rumford Chemical Works, Div. of Hulman 
& Co., Inc., Rumford, R. I. 


Industry Notes 


Six Maine concerns have taken $1000 memberships in the 
University of Maine Pulp and Paper Foundation. These 
are Fraser Paper, Ltd., Great Northern Paper Co., St. Croix 
Paper Co., St. Regis Paper Co., 8. D. Warren Co., and Keyes 
Fiber Co. 


Kime kT ik 


The National Production Authority in the Department of 
Commerce is an organization about which the industry will 
hear more from month to month. William Henry Harrison is 
the head. Under him is the Industry Operations Bureau, 
headed by H. B. McCoy. Next in line is the Forest Products 
Division, headed by H. E. Holman. The Pulp, Paper, and 
Board Section is headed by W. L. Neubrecht. 

The Pulp, Paper, and Board Section is responsible for pulp 
wood, wood pulp, prime manufacture of paper, paperboard, 
vegetable fiber, building board, paper wholesalers, exporters 
and importers; all converted paper and paperboard products 
(including envelopes) except printing and publishing and 
containers. 

The Containers Section is headed by Charles A. Lewis 
which is responsible for shipping sacks and grocery bags, 
specialty and glassine bags, novelty bags, paper milk bottles, 
milk bottle tops and lids, paper cups and paper plates, fiber 
cans, fiber shipping containers, folding and set-up boxes. 


oe THY ox 


The 20th National Packaging Exposition will be held on 
April 17-20, 1951 at the Auditorium in Atlantic City, N. J. 


* * * 


According to the statistics released by the Bureau of 
Labor Statistics recently the average injury frequency rate for 
all manufacturing industries in 1929 was 15.0 injuries per 
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million man-hours. For the pulp and paper industry it was 


16.4. 
* * * 
A commercial unit for the automatic and continuous 
emulsification of liquid rosin size has been designed by the 


American Cyanamid Company. Liquid rosin size is shipped 


as 70-80% solids, and before addition to the stock system 
must be diluted to 4% solids. Emulsification is necessary to 
disperse the water-insoluble free rosin present in the size so 
that it will distribute readily in the fiber furnish and floc uni- 
formly with alum to give ink, lactic acid and water resistance 


to the paper. An improperly made emulsion may contribute 


to press sticking, felt filling, and nonuniform paper sizing. 
The general procedure has been to disperse the thick size by 
severe mechanical action in the batch-type process. The 
new Cyanamid emulsifier measures about 5 feet wide, 4 feet 
deep and 6 feet high. The unit can handle up to 12 tank cars 
of rosin-size per month. A dilute emulsion can be supplied as 
low as 1.5% concentration without need of additional storage 
facilities. Accuracy of dilute size is within 0.1% of the desired 
solids content of the emulsion. 


* * * 


Frank W. Egan & Co., Bound Brook, N. J., manufacturers 
of machinery for the paper converting and plastics industry 
have established their new offices in the recently acquired 
building at 115 Lincoln Blvd. This building will take care of 


The new office of the Frank W. Egan & Co. 


the expanded design and drafting departments as well as the 
laboratories for demonstration of various converting and 
drying equipment. The Export Division of the Company, 
formerly situated in New York is now located in Bound 
Brook. 


* * * 


The Link-Belt Co., 307 N. Michigan Ave., Chicago 1, IIL., 
has just issued a new 12-page book No. 2354 on its Concentric 
Action Vibrating Screens. 


* * * 


The U.S. Dept. of Commerce has recently issued a 261-page 
cloth-bound book on “Market Research Sources, 1950.” 
This is a guide for sales executives and market analysts. 
Copies may be obtained from the Superintendent of Docu- 
ments, Washington 25, D. C., at $2.25 each. 


* * * 


The Chamber of Commerce of the United States, Washing- 
ton 6, D. C., has issued a booklet “Wage Supplements.” 
This may be purchased at 50 cents a copy. This deals with 
hidden labor costs and how to figure them out. Such fringe 
costs as social security, unemployment insurance, pensions, 
life insurance, health benefits, rest periods, vacations, etc., 
amounted to 24 cents per hour worked. 


* * * 


The Hooker Electrochemical Co., will build a plant for the 
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Appleton Engineers—designers and develop- 
ers of the paper industry’s finest supercalen- 
ders—have added a new Machine Calender 
to the famous Appleton line. 


This greatly improved Calender Stack fiils an 
important spot in the manufacture of high- 
finish papers. Designed for modern high- 
speed, high-quality production, the new Apple- 
ton Machine Calender offers operating and 
construction features that you'll recognize as 
exclusively Appleton. 


The new Machine Calender is available in a 
wide variety of sizes . . . anti-friction type 
bearings are used throughout and you have 
a choice of pneumatic or hydraulic loading. 
This new unit is a real time-saver. Improved 
endwise method of removing rolls makes it 
possible to change rolls faster. And, it’s a 
space-saver, too! Compact design requires a 


minimum of operating space in the paper 
machine line. Of course, you'll recognize the 
sturdy, welded steel frame as being styled 
after the closely allied Appleton Supercalen- 
ders. 


Appleton stands ready to apply the very latest 
engineering advancements and accumulated 
technical experience to solving your individual 
high-speed finishing problems. Invite us in, 
won't you? 


CUSTOM-BUILDERS OF PULP & PAPER MILL MACHINES *° WINDERS ° 
ROBERTS GRINDERS ° FINISHING:ROLLS © REWINDERS 
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manufacture of anhydrous ammonia at its Tacoma, Wash., 
plant. This will make use of the hydrogen from the elec- 
trolytic cells. The ammonia will be used in the chemical and 
pulp and paper industries of the northwest. 


* * * 


The Rochester plant of E. I. du Pont de Nemours & Co., 
Inc., has asked suppliers of materials to bring attention to any 
materials which might possibly have been contaminated by 
radioactivity. Photographic materials are susceptible to 
radioactivity. Since this effect is cumulative, Geiger counters 
often fail to reveal it. Radioactivity may be present in paper- 
board and containers made from waste paper treated with 
luminous paints, tracer materials, packaged with other chemi- 
cals in multiwall bags, etc. 


* * * 


The General Electric Co., Schenectady, N. Y., has issued a 
new 8-page booklet on synchronous motor generator sets. 


* * * 


The Crossett High School, Crossett, Ark., has initiated a 
course in forest conservation and timber management for 
junior and senior students. This is the first course of its type 
offered in Arkansas public schools. 


* * * 


The Bag Division of the Union Bag & Paper Corp., pro- 
duced 869.3 tons of finished products on October 24, a new 
day’s record. The Pulp and Paper Division established a new 
record of 1348 tons of pulp daily and 1337 tons of finished 
products in October. 


* * * 


A new type of regulating device, the microsyn, has been 
developed by the Westinghouse Electric Corp., Pittsburgh, 
Pa. Itis superior to step regulators in that it provides regula- 
tion in infinitesimal steps. It is more accurate than the 
Synchro-tie or selsyn types. It can produce a voltage propor- 
tional to the product of the square of a current and the angular 
displacement. 


* * * 


David E. Long Corp., 220 E. 42nd Street, New York 17, 
N. Y., has developed a comprehensive line of specially formu- 
lated protective coatings to meet most of the special and all 
of the routine requirements of the paper and pulp industry. 
A bulletin is available from the Company. 


Ce Be 


Kugene A. Ward has been appointed general sales manager 
of the Cameron Machine Co., Brooklyn, N. Y. He was 
assistant service manager from 1945-1948. 


* * * 


The Massachusetts Institute of Technology will conduct a 
special program in Food Technology, including food packaging 
from June 25 to July 13, 1951. Enrollment will be limited. 
Inquiries should be sent to Prof. Walter H. Gale, Room 
3-107, M. I. T., Cambridge 39, Mass. 


* * * 


William Bond Wheelwright, 14 Hurlburt St., Cambridge, 
Mass., has in preparation a book on ‘Practical Paper Tech- 
nology.” The contents comprise lectures given at the 
Department of Paper Engineering, Lowell Textile Institute in 
1950. These lectures were sponsored by the Boston Paper 
Trade Association. The price is expected to be $2.25 per 
volume, Special prices on quantity orders can be arranged 
with Mr. Wheelwright. 


* * Ox 


The Rhinelander Paper Co., has purchased all of the out- 
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standing stock of the Great Lakes Yeast Corp., from ten sul- 
phite pulp producing companies. The yeast plant is at 
Rhinelander, Wis., adjacent to the company’s sulphite pulp 
mill. The purchase agreement provides that all technical 
information developed by Rhinelander will be made available 
to the Sulphite Pulp Manufaeturers Research League. 


* * * 


Theo. A. Cook, Resident Manager of the Charleston, 8. C.., 
mill of the West Virginia Pulp & Paper Co., retired on Decem- 
ber 1. Mr. Cook was with the company 40 years. 


* * * 


Two years ago Fleming & Sons, Inc., manufacturers of 
paper and paper products, installed a 1000-g.p.m. Marx Saveall 
at their Dallas, Tex., plant to reclaim the fiber in the white 
water from some of their paper machines. According to 
John C. Fleming, Vice President of the Company, it reduces 


the suspended solids, which are primarily pulp fibers, from ; 


3.5 to less than 0.175 lb. per thousand gal. 

The Fleming mill produces 250 tons of paperboard every 24 
hr. White water from about one half of the paper machines 
and other papermaking processes flows into a sump and is 
pumped to the feed well at the top of the Marx Saveall. 

The Fleming installation is a standard Marx unit, with an 
outer cone 38 ft. 6 in. in diam. at the top by 33 ft. high and an 
inner cone 26 ft. 6 in., diam. at the top, 12 ft. diam. at the 
bottom and 12 ft. 6 in. high. White water pumped into the 
receiving well overflows on to a deaeration cone 20 ft. 9 in. 
in diam. and runs off its outer edge into the inside cone of the 
saveall. The fibers and other solids in the water settle 
through the bottom of the inside cone and are drawn off 
periodically. The clarified water, minus most of the solids, 
rises between the two cones, runs over a weir into a trough 
at the top of the outer cone, and flows by gravity into a mill 
storage tank for reuse in the beaters and’ white water showers. 
When this tank is full, it overflows into the sewer. 


The ‘pulp fibers recovered by the Fleming Saveall installa- . 


Marx saveall at Fleming & Sons, Inc. 
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Choice of 3 Types of Drives 


Manufacturers of 
Adjustable Cylinder Vats 
Cylinder Paper Machines 
Pulp Grinders 

Dandy Roll Drives 
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Packer Superscreen* 
Model F 


Electric steel casting roller 
shoes and steel forging cams 
require less horsepower, lessen 
vibration and noise, and lower 
maintenance cost. Replacing 
wooden blocks is eliminated. 


Packer Superscreen* 
Model LH 


This model has a totally en- 
closed roller shoe unit with 
continuous lubricating system. 
No oil leakage. 


Packer Superscreen* 
Model T 


The original Packer design 
with hardwood or composition 
toe blocks for the lowest cost 
installation. 


Hudson Falls, 


Sandy Hull 


er Superscreens 


The Discriminating Customer’s Choice ... as proven by our 
numerous installations during 1950! Among these: 


@ The most recent pulp mill installation in the far west! 


@ Two complete sets for board machines, both repeat 


orders... for a satisfied customer in Ohio, a leader in his 
field! 


@ A new board mill installation in Pennsylvania... after 
several years’ study of equipment! 


@ A repeat order for an operator in Florida with years of 
experience with Packer Superscreens* 


For more than half a century, the Packer principle of screen- 
ing has been recognized as the best! The Packer Super- 
screen*, made only by Sandy Hill, presents to the industry 
increased efficiency and capacity and the elimination of dirt 
pull-through and plate breakage. 


@ LOWEST OPERATING,COST @ CLEANEST STOCK DELIVERY 
@ WIDEST CHOICE OF SCREEN SETTINGS @ EASIEST MAINTENANCE 


CONVERSION The roller shoe mechanism can easily be installed on existing Packer 
toe block screens at a minimum of time and expense. 


Send for New Screen Brochure 


N.Y. 


Machinists and Founders Specializing in Paper and Pulp Mill Machinery 


Pulpers or Kneaders, Voith 


Thickeners 
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Quick Opening Gate Valves 
Bertrams Flow Distributors 
Bertrams Shakes 


Neilson Slice 

Feltless Wet Machines 
**Selective’’ and Corner Drives 
Fourdrinier Paper Machines 
**Packer’’ Screens 


Castings 

Bleaching Equipment 
Scofield Felt Conditioners 
Cleveland Type Bearings 
Shaker Screens 
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tion have a value of $18 per ton. This is considerably less 
than in mills making other types of paper where the pulp may 
be worth as much as $90 per ton. 

The water supply for the Fleming mill is obtained from two 
deep wells at the rate of 1750 g.p.m. When the paper ma- 
chines are shut down, the chests, white water pits, etc., are 
pumped out and the Marx Saveall is cleaned and refilled with 
clear well water, which is utilized during the start-up period 
after shutdowns. Inasmuch as the system has a relatively 
large capacity, the 96,000-gal. reserve in the saveall saves 
considerable time in restarting the mill. The draw down in 
the saveall is brought back to normal by fresh water from the 
wells in 30 to 40 min. 

Cecil E. Thompson of Croton-on-Hudson, N. Y., was Con- 
sulting and Designing Engineer for the construction of the 
new Fleming mill of which the Marx Saveall is a part. The 
saveall was fabricated at the Birmingham plant and erected 
by foreman Lloyd L. Johnson. 


he ek 


The Canadian Pulp and Paper Association, Sun Life Build- 
ing, Montreal, P. Q., has published an interesting 56-page 
booklet entitled “From Watershed to Watermark,” covering 
the pulp and paper industry of Canada. 


* * * 


The Becco Sales Co., Buffalo, Station B., Buffalo 7, N. Y., 
is issuing an interesting monthly house-organ the “‘Becco 
Echo” Vol. I, No. 2 featuring the equipment used in the Becco 
Laboratories. 


* * * 


The Mallinckrodt Chemical Works, Mallinckrodt St., St. 
Louis 7, Mo., has issued an interesting brochure “‘An Outline 
of the History of Chemistry.’’ This opens into a chart that 
can be framed. 


* * * 


N.P.A. order M-14 restricts the use of nickel, when used for 
maintenance, repair and operating supplies, during the first 
quarter of 1951, to a quantity by weight not in excess of aver- 
age quarterly consumption during the base period of the six 
months ending June 30, 1950. Quarterly use up to 250 lb. is 
permitted for persons having a base quarter of less than 250 
lb. 


* * * 


A Chemipulper unit was recently installed and started up at 
the Cenpa Company Plant, Begles, France. The equipment 
was manufactured and installed by Paper and Industrial 
Appliances, Inc., 122 E. 42 St., New York, 17. M. Comps, 
Technical Director of Cenpa, who was responsible for the 
Chemipulper Pulp Mill layout and the starting up of the proj- 
ect, is in the picture at the left. R.G. Goodwin, Engineer of 
Paper and Industrial Appliances, Inc., is in the picture at the 
right. 

The Chemipulper was purchased by the Cenpa Company 
for this Plant expressly for the purpose of using waste woods 
for making pulps which would be suitable for their purposes. 
France is, at the present time, short of many grades of pulp 
and paper and Cenpa’s ability to use the Chemipulper for the 
production of good grades of pulp from waste woods, is a step 
in the direction toward helping France become more independ- 
ent of outside sources of pulp supply. The waste wood is all 
hardwood and comes from a sawmill operation. This wood 
contains approximately 20% moisture when it arrives at the 
Plant. 

The Chemipulper operation’s primary function is to produce 
pulp for corrugating board. The Cenpa Company also plan 
to use the high-yield hardwood semichemical pulps produced 
in the Chemipulper in other grades of paper, such as, liner 
board and bag paper furnishes. 
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The Chemipulper operation is using a kraft-cooking liquor 
with a low sulphidity. The low sulphidity is required because 
the Plant in its present location has an odor problem and is 
required by the neighboring City of Bordeaux to keep the 
sulphidity of their cooking liquor ata minimum. They expect 
to be able to remedy this condition in the near future and will 
then use a kraft liquor with a sulphidity more in line with what 
we are presently using in this country. 

The waste wood is presently being cooked with a minimum 
of alkali for their corrugating board pulp and there is no 
recovery of the black liquor in this installation. 

The Chemipulper stock is pumped directly from a cyclone 
to a Sutherland refiner and then goes directly to a fourdrinier 
wet-lap machine which drops the wet-lap pulp onto a conveyor 
which delivers the pulp to storage. 

The Chemipulper operation supplementing Cezpa’s present 
kraft-mill production will allow this Plant to materially in- 
crease their output of corrugating board, liner board, and bag 
paper. 

The Cenpa Chemipulper installation is unique because the 
process from the wood chip to the wet-lap pulp is continuous 
and operates entirely without the use of any chests. 

The Chemipulper installation at Cenpa was the first one to 
be started up in Europe and is the forerunner of several more 
installations in France and other European countries, several 
of which are to be started up in the coming year. 


The Chemipulper installation in France 
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The Hudson Pulp and Paper Co., will instail a second tur- 
bine generator and a new paper machine at its Palatka, Fla., 
mill. The General Electric turbine is rated a 400 p.s.i.g. 
automatic double extraction, condensing operation unit, 
7500 kw., 4160 volts, 3600 r.p.m. 

A G.E. sectional drive will also be supplied for a new 234-in. 
paper machine which will be used to produce kraft paper with 
a glazed finish. The wet-end of the new machine includes 
a pick-up felt so that the sheet is supported from the wire 
until just before it enters the first drying section. The drive 
for this machine is rated 500/2000 f.p.m., making it one of the 
fastest drives ever installed on this type of machine. 

There will be a total of 18 driving units, ten of which will be 
speed regulated. This includes the creping drier and a 
Yankee drier, with a marking roll for making lightweight 
glazed paper. Another G. E. drive, having a maximum speed 
of 4650 f.p.m., will be installed on the machine winder, with 
regenerative braking on the unwinding roll. The company 
expects to complete its present expansion by next spring. 


* * * 


Following are the military specifications relating to flexible 
packaging materials. They may be obtained from the 
Superintendent of Documents, Government Printing Office, 
Washington 25, D. Ol 

JAN-P-115, Compound, Sealing Dip, Coating 

JAN-P-116, Preservation, Methods of 

JAN-P-117, Bags, Interior Packaging 

JAN-P-121, Barrier Materials, Greaseproof 

JAN-P-125, Barrier Materials, Waterproof, Flexible 

JAN-P-131, Barrier Materials, Moisture-Vaporproof, Flexi- 

ble 

AN-B-20, Barrier; Flexible Sheet, Moisture-Vapor 

MIL-B-6060 (Formerly AN-E-1b), Envelopes, Moisture- 

Impervious (for aircraft engines) 
MIL-C-6056 (Formerly AN-C-67b), Containers, Moisture- 
Impervious 


* * * 


The American Cyanamid Co., will consolidate its Chicago 
quarters in a new 100,000 square foot building in the Addison- 
Kimball District. 80,000 feet will be devoted to warehousing 
and 20,000 feet to office space. The annual rental will be 
about $1,000,000. The builders J. Emil Anderson & Son 
have organized the Kimad Building Corp., to own and manage 
the building. The building will be ready in March, 1951. 


* * * 


The Eastern sales offices of the Dorr Co., have been moved 
from New York City to Barry Place, Stamford, Conn. A 
branch office will continue to be located at 570 Lexington 
Ave., New York, N. Y. 


* * * 


Sprout, Waldron & Co., Muncy, Pa., in its house-organ 
Better Fibers for October, 1950 has published an interesting 
Report No. 4 on Semichemical Pulping. 


* * * 


Recently elected officers of the D. J. Murray Manufacturing 
Co., are A. W. Plier, Executive Vice-President and General 
Manager, D. C. Everest, Vice-President, C. L. Durkee, Vice- 
President and Sales Manager, W. A. Marquardt, Secretary, 
P. W. Hoeper, Asst. Secretary, and Grover Keeth, Asst. 
Treasurer. The other officers of the Company are F. C. 
Boyce, President, M. P. McCullough, Vice-President, and 
G. L. Ruder, Treasurer. 


* * * 


EE. L. Oliver, Jr., has been elected Vice-President of Oliver- 
United Filters, Inc., Oakland, Calif. 
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James H. Allen 


James H. Allen, vice-chairman of the St. Regis Paper Co., 
died at Pensacola, Fla., of a cerebral hemorrhage, following 
several months of declining health, on Monday, December 18. 

Mr. Allen was 70 years old on November 19, being born at 
Neodesha, Kan., on November 19, 1880, the only son of 
Patrick C. and Lottie V. Jones Allen. His childhood home 
was in Park Bluff, Ark., where he graduated from high school 
in 1899. In 1902 he 
married lLutie Ella 
Laine, by whom he 
had three sons, James 
Laine Allen, William 
Frank Allen (both 
deceased), and 
Robert Hayes Allen 
who resides in 
Jacksonville, Fla. 
Mrs. Allen died in 
1944. : 

After graduating 
from high school he 
worked for the Hauf 
Allen Newspaper 
Agency. From 1904 
to 1920 he was Presi- 
dent of the Sterling 


Lumber Co. In 1906 James H. Allen 
he was Mayor of 


Bastrop, La. In 1920 he organized the Sterling Gas and Oil 
Co. of Bastrop, which aided in the development of the Monroe 
as fields and carbon companies. In 1921 he became vice- * 
president of the National Lumber and Tie Co., which fur- 
nished cross-ties to the Union Pacific R. R. In 1924 he be- 
came associated with R. J. Cullen and with him promoted 
other pulp and paper companies, now the mills of the Southern 
Kraft Division of the International Paper Co. Following his 
stay with the Union Bag and Paper Corp. at Savannah, Ga., 
he went to Pensacola, Fla., in 1939 to start the Florida Pulp 
and Paper Co., which later became part of the St. Regis 
Paper Co. At the time of his death he was making plans for 
two more mills of this Company. 

Mr. Allen took a wide interest in civic life. He financed 
the Pensacola, Fla., baseball team, he led to the establish- 
ment of a junior high school in Pensacola and gave a number 
of scholarships to college students. The Pensacola Kiwanis 
Club presented him with its Civic Trophy for his personal 
generosity, his leadership in public affairs, and his unselfish 
civic work. He represented the Pensacola mill in the 
Technical Association. 


Andrew Howard Gilmour 


Andrew Howard Gilmour, Superintendent of the C. H. 
Norton Co., Westchester, Conn., died suddenly at his home on 
November 17. 

Mr. Gilmour was born in Rumford, Me., on Oct. 15, 1890, 
and worked as machine tender or superintendent for the Ox- 
ford Paper Co., Rumford, Me., New York & Pennsylvania 
Co., Johnsonburg, Pa., International Paper Co., Niagara 
Falls, N. Y., Racquette River Paper Co., Potsdam, N. Y., 
West End Paper Co., Carthage, N. Y., and Mazer Paper Co., 
Lansdown, N. Y. For the past nineteen years he has been 
superintendent of the C. H. Norton Co. He has been a mem- 
ber of TAPPI since 1933. 
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31 Nassau St. 530 W. Sixth St. 
NEW YORK 5 LOS ANGELES 14 
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TAPPI 


DIVISIONS AND COMMITTEES 


Recent Reports of Activities 


ow Re ee ee ee 


Mill Maintenance and Materials 
Committee 


The following report is based on the committee meeting pro- 
ceedings at the Fifth Engineering Conference of the Pulp and 
Paper Industry held at Cincinnati: 

The committee Secretary, R. T. Barnes, Jr., advised that he 
had sent copies of TAPPI Specification E400-S-43 ‘“Chro- 
mium-iron Castings for the Sulphite Pulp Industry,” which 
had been so ably prepared by James A. Lee, to the committee 
members and to those members of the advisory subcommittee 
to whom the specification would be of interest, and that he had 
received approval of the specification from more than half of 
those to whom it had been sent. R.G. Macdonald advised 
that if such was the case, he should be notified to that effect so 
that the specification could be published. 

Committee Chairman Parker advised that a real effort 
had been made to secure a chairman for the Subcommittee on 
Maintenance Costs, but that none had been found; conse- 
quently no subcommittee had been set up. He stated that he 
would be surprised if the Canadian committee with whom this 
subcommittee was supposed to work was not thoroughly dis- 
gusted with us. He went on to say that the project had not 
been abandoned and asked the committee members to assist 
in securing a ¢hairman for this subcommittee. W. P. Nesbitt 
advised that the Canadian committee was now in the process 
of setting up a questionnaire to be submitted to the Canadian 
Mills, and that they would welcome assistance from our 
group in this work. 


Committee Projects 


Mr. Parker stated that A. I. Sippola had Project No. 341 
“Lubrication Guide Covering All Pulp and Paper Equipment” 
well in hand. R. T. Barnes, Jr., reported that under Project 
No. 342 “Application Guide on Basic Specifications for Copper 
and Copper Alloys, Monel and Stainless Steel,’”’ the work on 
the Copper section was nearly completed and the work on the 
Monel and Stainless Steel section was progressing. 

The committee discussed projects No. 343 “Welding Pro- 
cedure and Welding Rod Specifications for Various Applica- 
tions,’ No. 344 “Application Guide and Basic Specifications 
for Various Grades of Steel Tubing and Shafting,” and No. 
345 “Training Procedure for Maintenance Department Per- 
sonnel,” and decided that these projects should be placed on a 
list in the committee records so that they can be brought up 
for further consideration from time to time. 

The committee decided to request permission to undertake 
as new projects the following: 


Screening Capacities of Different Types and Designs of Screen 
Plates on Various Types of Stock 

Procedures for Grinding Rolls of Various Compositions for 
Various Purposes 

Compilation of a Check List for Mechanical Preventive 
Maintenance in Pulp and Paper Mills 

Compilation of a Check List for Electrical Preventive Main- 
tenance in Pulp and Paper Mills 

Tabulation of Protective Coatings for Use Against Corrosive 
Conditions in Pulp and Paper Mills 


Discussion Suggestions 
Mr. Parker stated that in the committee records he had 


found many topics for papers that had been suggested from 
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time to time, and that he had had a list made of these, to 
which he had added many subjects such as ‘Roof Mainte- 
nance” with the thought in mind that they would form a group 
from which the Round Table topics could be taken. He then 
asked each of those present for a topic for discussion to add to 
the present list. The following topics were suggested: 


Methods of Surfacing Suction Box Covers and Forming 
Boards 

Maintenance of Metal Sash in Pulp and Paper Mills 

Use of Alloy Piping in the Sulphate Industry 

Fume Removal over Sulphate Digesters 

Maintaining the Electrical Crew Through Training 

Maintenance of Industrial Trucks : 

Methods of Cleaning the Rubber Covering of Suction Rolls 

Crowning of Rolls by Nip Impression 


One of the committee members suggested that possibly the 
Forest Products Laboratories had test data on new materials. 
An effort is being made to ascertain if such is the case and a 
report will be made to the committee members later as to the 
result of the inquiry. 

The round-table discussion meeting was devoted to a con- 
sideration of “Roofing Maintenance.” George F. Hrubecky, 
Central Plant Engineering Manager of the Marathon Corp., 
Menasha, Wis., presented the following brief paper, following 
which there was a general discussion: 


Roofing Maintenance—George F. Hrubecky 


IN APPEARING before you in a discussion of roofing 
maintenance I am not here as an expert on the subject but 
only with the intention of acting as a discussion leader, a mod- 
erator for a group of roofing experts that we have with us from 
the Johns-Manville Corporation, Barrett Company, Philip 
Carey Manufacturing Company, The Tremco Manufacturing 
Company, and others. The only thing I can add to this dis- 
cussion will be a briéf review of some of the types of roof that 
we, as engineers, are called on to maintain, a review of the 
types of roof decks underneath these roofs, and a review of 
the different elements in a roof that are likely to cause trouble 
or need special attention. The following is a list of the types 
of roof covering which we are most likely to encounter in our 
maintenance work. 


Wood shingles 

Tiles 

Slate 

Asbestos or composition shingles 
Single-ply roll roofing 

A build-up roof with no gravel 
A build-up roof with gravel 
Metal roof 


CO RICH EAE SO 


It is very likely that this discussion will lead primarily 
through problems concerned with build-up roofs, but unless 
you are associated with a most modern plant that has no out- 
lying sheds or old-fashioned buildings, you are very likely to 
encounter maintenance problems on other types of roof coy- 
ering, and I wish that you would bear in mind these other 
types and ask questions pertinent to them even though we 
may not have experts on those types of roof covering present. 
I do not believe that there is any point in dwelling on or ex- 
plaining these classifications of roofing coverings because they 
are too familiar to you all. 
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The second outline is the type of roof deck which we are 
most likely to encounter. 


Wood 

Metal 

Concrete (which includes haydite or any other lightweight 
concrete aggregate) 

Gypsum 

Kaylo 

Foam glass 


COE LO 


Roof coatings may be applied directly to these decks or may 
be applied to insulation material that has been placed on top 


“of these decks. 


The third item that we should review are some of the ele- 
ments that make up a roof which may determine the type of 


~ maintenance to be done. 


1. A pitched roof. In connection with this we have the 
5 treatment of the ridge of the roof 

2. A flat roof 

3. Valleys 

4. Parapet walls 

5. Roof drains and gutters 

6. Roof projections such as skylights, ventilators, etc. 

7. Fastenings to roofs 

8. Expansion joints 


There are many other ways to break down these outlines 
and subdivide them, but I believe fundamentally that these 
elements will indicate the types of problems that we have. 

I believe the next thing to review is the typical procedure 
most of us go through in the line of maintaining or preparing 
roofs that are in various states of wear or disrepair. 


Roof patching 

A mop coat on roof 

A cap sheet mopped on top of the roof 
Reroofing when needed 

The rehabilitation of a roof deck 


CUS ES 


I believe that this review of the types of roofing, roof deck, 
the elements of a roof, and the steps we will likely take in re- 
pairing these roofs, leads logically to a series of questions in 
your minds, and I think we should take the position that none 
of us are experts and ask whatever question does come to mind 
in connection with any of these types of roofings—not neglect- 
ing some of the more old-fashioned or primitive types that 
must be repaired. May I have some questions from the 
floor? 


Statement: Over the wet end of a paper machine there is a 
reinforced concrete roof deck in which the beams are cast integral 
with the roof deck. Over the deck there is no insulation. In 
this installation the concrete on the underside of the beams 
spalled off, exposing the reinforcing rods. 

Answer: Similar trouble had taken place over a settling basin, 
and the cause of the trouble had been attributed to the extreme 
changes in temperature which varied from —35 to +85°F. 
In this instance the damage had been corrected by thoroughly 
cleaning up the remaining concrete surface and replacing the 
missing material with cement put in place by the guniting 
method. 

Answer: Repairs could be made by guniting or by ironiting. 
However, it was suggested that before repairs were made, a 
diligent search should be made to find the reason for the damage 
and correct the reason. In the case under discussion, there are 
two quite common causes for such damage, (1) moisture may 
enter the concrete, either from the underside of the deck or 
through the roofing, and freeze, thus breaking patches of the 
concrete loose and forcing it away from the member, and (2) 
the reinforcing rods may have been placed too close to the surface 
when the beams were made, thus allowing moisture to reach them 
producing rust which built up pressure and pushed off spaills. 
It was suggested that an effort be made to determine if moisture 
was coming through from the top of the roof deck. If so, the 
damaged spot in the roofing should be found and patched. On 
the other hand, if moisture was getting into the structure from 
humid conditions below the deck, repairs restoring the beams to 
their original contour should be made, then a vapor seal should 
be installed on the underside of the roof deck to keep moisture 
out. 

Answer: Under the temperature conditions given, moisture 
must be present in the air directly under the roof slab. It was 
suggested that the roof deck be insulated to prevent condensation 
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DICALITE 


--eserves TWO ways in 
Pulp and Paper Mills 


PAPER-AID 
(Filler) 


Dicalite materials are 
more than fillers. A 
good number of mills 
use them for their 
proved effectiveness 
: in aiding production 
as well. In board mills, for example, the chief 
advantage is improvement in sheet formation 
without increasing density and with faster 
drainage. Dicalite also increases liner cover- 
age, often with improved brightness. In fine 
paper mills improved formation, saving in 
bleached sulphite pulp, and improved retention 
of titanium pigment are the salient benefits. 
Tissue and toweling mills find Dicalite affords 
pitch control, and at the same time secures 
uniform density. 


FILTER-AIDS 
—for White Water 


A filtration system 
using Dicalite filter- 
aids, which will 
afford continued 
re-use of practically 
all machine water can be employed success- 
fully on most board, pulp and paper machines. 
One large board mill, operating two of their 
four machines on a closed system, filters and 
re-uses all the machine water. They report sav- 
ings in power and steam alone are sufficient to 


pay materials and operating costs, while realiz- 
ing in addition the recovery of fine fibers as 
well as appreciable increase in felt life. 


TECHNICAL DATA on both the above uses of 
Dicalite materials will be sent on request. A 
Dicalite Engineer will gladly be of any addi- 
tional service possible. 


DICALITE DIVISION, GREAT LAKES CARBON CORPORATION 


—___—__—_—__ie—____—_____—_ 


NEW YORK 17, N.Y. «© CHICAGO 13, ILL. « LOS ANGELES 17, CALIF. 
Write to 612 S. Flower St., Los Angeles 17, Calif. 
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Test and Record Stiffness of Light Tissue 
or Heavy Boxboard in 21 Seconds 


That’s all it takes to measure 
paper up to 0.25” thick with the 
motorized Gurley Stiffness 
Tester. It easily handles tissue, 
newsprint, book, bonds, ledgers, 
industrial papers, cardboard and 
carton stocks, and permits a 
wide range of readings from 1 
to 3,358,720. 

More than 300 of these aids 


to faster, more efficient measure- 
ment are used in leading mills 
and laboratories. 

Write for Bulletin No. 1400. 
It describes the motor-driven 
and hand-operated models as 
well as other Gurley paper-test- 
ing instruments. W. & L. E. 
Gurley, Station Plaza & Fulton 
Street. Troy, New York. 
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taking place on the underside of the slab with the Bien 
possibility of moisture getting into the deck, freezing there, anc 
setting up unusual stresses. ‘ ; 

Answer: Repairs had been made to the beams under discussion 
by the guniting process, but after three or four years the spalling 
again took place. : ' 

Answer: A professor in concrete construction had pointed 
out that when making reinforced concrete, the water in the 
concrete permitted the cement to react chemically with the film 
of rust on the reinforcing rods to form a protective coating that 
prevented further rusting. If in placing the concrete, the rods 
were dirty or the concrete was so dry that there was not enough 
_water in it to set up the chemical reaction, the rods did not 
receive the proper plating, hence rusting of the rods could occur 
at a later date if moisture penetrated the mass, thus creating 
spalling from the pressure set up by the rust. 

Answer: Possibly the concrete beams were overstressed thus 
cracking the concrete and permitting spalling. 

Answer: The latest attempt to clear up the trouble in these 
beams had been to install a vapor seal. { 

Statement: On a 3-in. Wolmanized plank roof, over which 
there was | inch of fiberboard insulation, wood crickets or saddles 
had been built to turn water to the roof drains. In this case the 
insulating material had been carried over the saddles to the 
parapet wall. Temperatures ranged from —35 to +85°F. 
The humidity under the roof deck was very low. Some few 
years after the installation had been made it was found that 
the wood saddles had completely rotted out and they had to be 
replaced. Failure of the wood saddles was attributed to the 
roofing material having shrunk away from the parapet wall 
allowing moisture to enter through fine cracks between the 
wall and the roofing material. In making the repair, thermofill 
had been used. 

Answer: Where the shape of saddles had had to be changed 
to get proper drainage, Amiesite had been used with excellent 
success as 1t never became completely rigid. Heat from the sun 
cured any cracks that tended to develop, and there was nothing 
present to deteriorate. 

Answer: For the temperature range quoted, experience in- 
dicated 1-inch insulation was not sufficient to give satisfactory 
protection. In many instances using this type of construction 
it had been found that the insulation had been stopped short of 
the parapet wall for the installation of the cant strip and that 
trouble had developed. The preferable method for this type 
of installation is to carry the insulation to the parapet wall and 
then put the cant strip over the insulation. 

Answer: Saddles made of cinder concrete impregnated with 
emulsified asphalt and thoroughly packed down have proved to be 
very satisfactory. 

Statement: On a 2°/;-inch wood deck carried on wood beams 
there were ventilating fans over the driers and skylights over 
the wet end of the machine. The fans took air out of the build- 
ing, which was replaced with air entering through the machine- 
room windows and doors. Investigation showed no air entered 
through the skylights. In this installation the deck over the 
wet end rotted out from the center of the plank to the outside 
surfaces and the beams carrying the deck from the top surface 
down. In the area where the trouble developed, both high 
temperature and high humidity were present. It was believed 
that these factors caused condensation to take place within the 
deck plank at the point where the dew point occurred, and that 
as the temperatures changed both under the deck and above 
the deck the location of the dew point changed. It was also 
thought that condensation took place between the top side of the 
beam and the underside of the deck. To correct these conditions 
ventilating fans have been installed over the wet end of the 
machine to remove the dead hot humid air. 

Statement: On a monitor which ran the full length of a building, 
precast concrete slabs laid on steel trusses had presented no 
spalling problem. However, in this case there were a series of 
ducts in the roof through which warm dry air was distributed 
to the room. 

Answer: It had been found that by turning the discharge 
openings on large pipe coil unit heaters to discharge their air 
upward under the roof deck, instead of downward toward the 
floor, 75% of the condensation on the underside of the roof 
deck had been eliminated. 

Answer: Little trouble had been experienced with machine- 
room and pulp-mill roof decks made of 3-inch wood, monolithic 
concrete, or precast concrete slabs. In 1937 a 3-inch Wolmanized 
wood roof had been installed which had a J. O. Ross unit under 
it, and no trouble had been experienced with it. However, in 
screen and diffuser room roof decks, troubles had been experi- 
enced, but since lightweight precast concrete slabs had been used, 
the. troubles had disappeared. 

Answer: The use of steam to heat air to keep roof decks dry 
has been found to be economical. ; 

Answer: Hot air had been found to be very useful in correcting 
condensate or sweating conditions. 
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Question: Had it been found practical to break large areas of 
roofing up into several sections? 

_ Answer: Ninety-eight per cent of all roof troubles start 6 
inches from the edge of the roof, so dividing the roofing material 
into sections is not necessary or particularly practicable. 

Statement: An insulated concrete roof had made the machine 
room so hot that the employees found the condition unbearable, 
but when ventilating fans were installed in the side walls the 
condition was corrected. 

Statement: A roof installed in 1923 was described as consisting 
of 4-inch steel purlins to which were bolted 2 by 4-inch nailers, 
over which was laid a 3-inch tongue and grooved deck covered 
with a built-up roof. Three years ago, when the nailers started 
to fall off it was discovered that the bolts had rusted off and that 
the deck had started to rot upward from over the nailer; other- 
wise the deck was in good shape. In this case new creosoted 
nailers were installed and air was blown under the deck so that 
now it remains dry. 

Question: Can corrugated asbestos roof decking be insulated, 
and if so can it be done on a steep roof? 

Answer: Corrugated asbestos roof decking can be insulated. 
However, the corrugations must first be filled with a mastic made 
of asphalt, sand, and cork fiber, to produce a smooth surface. 
Then a 15-pound felt should be installed for a vapor seal followed 
by. 2 inches of insulation and a 4-ply built-up roof. Such a roof 
was suitable for pitches up to a maximum of 2'/, inches per foot. 
This type of roof weighs about 8 pounds per square foot. Ona 
flat roof the corrugated asbestos deck can be fastened very well 
and easily by the Nelson Stud Welding method. 

Big: What is the steepest pitch on which gravel can be 
used? 

Answer: Two inches per foot was considered the maximum 
when using asphalt. 

Answer: With steep roof pitch gravel can be used up to a pitch 
of 6 inches per foot. Installations of pitch and gravel have 
been made on circular roofs where the pitch and gravel held, but 
it certainly is not recommended for such use. It is also known 
that steep roof pitch and gravel have been used on roofs having 
pitches up to 9 inches per foot, but again it is not recommended, 
for under the heat of the summer sun the pitch will gradually 
work toward the gutter or eaves taking the gravel with it and 
leaving the felts at the ridge exposed. 

Question: What steps should be taken to eliminate ice on 
roofs? 

Answer: If roof insulation is correct ice can form on flat or 
low pitch roofs. If ventilating fans are located in the roof they 
should be arranged so that the air from them will sweep the roof. 

Answer: The pitch of the roof should be changed so that any 
snow melt would run off before freezing could occur. 

Answer: Where freezing takes place at the eaves, soil heating 
cable may be installed along the edge of the roof to keep the 
eaves warm enough to prevent ice forming. 

Question: What steps should be taken when roof drains occur 
at a point higher than the adjoining roof? 

Answer: New saddles or crickets should be constructed of some 
impervious material in such a manner that the drains would 
occur at the lowest point and then build up the roof over the 
fill. 

Statement: Where roofs must be traveled over or where work 
must be done on roofs, there is always the ever-present danger of 
puncturing the roof with subsequent water damage. It has 
been found practical to work out a system whereby employees 
are commended for reporting any puncture they may have made 
instead of being reprimanded, for by having the damage reported 
promptly additional damage could be avoided. 

Statement: Roof work (work above the deck) should be under- 
taken only after consultation with a roofing manufacturer’s 
representative and several recognized and approved roofing 
contractors. 

H. F. Parker, Chairman 
Mill Maintenance and Materials Committee 


Mill Design and Economic Aspects 
Committee 


No meeting of the Mill Design and Economic Aspects 
Committee was held at Cincinnati due to the sudden death of 
the Chairman, Alvin H. Johnson, on Saturday prior to the 
Fifth Engineering Conference. 

Roland A. Packard, Executive Vice-President of the Hol- 
yoke Machine Co., agreed to accept the chairmanship on a 
temporary basis. At the Conference Mr. Packard read his 
Interim Report of the ‘Mill Engineer’s Selection of the Paper 
Machine Drive.’”’ This followed Mr. Packard’s presentation 
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protect machinery and product 


The photograph shows a Bauer Triple-Air-Gap Per- 
manent Magnetic Separator installed in the chute 
which feeds chips to a Bauer Pulp Refiner. Ob- 
viously, the purpose of the separator is to catch 
tramp iron and steel. 

In removing a single large ferrous object during 
a whole lifetime of service, a Bauer Magnetic Sep- 
arator can pay for itself by averting damage to 
an expensive machine. Less spectacular, Bauer Sep- 
arators save the product from contamination by 
attracting the smallest ferrous particles. 

In addition to the magnetic separator shown here, 
the Bauer line includes three other models. All are 
illustrated and described in Bulletin M-3-A which 
also explains the superior performance of Bauer 
Separators in the steel ball test. This is highly in- 
teresting and important. 

Since you associate our company with Bauer Pulp 
Refiners and Bauer-McNett Classifiers, you may be 
surprised to know that we pioneered the use of 
Alnico in permanent magnetic separators 13 years 
ago. The Triple-Air-Gap design is a patented Bauer 
feature. Other magnetic separator accomplishments 
include the new Bauer magnetic grate. 

So you'll want our bulletin on Permanent Mag- 
netic Separators. Be sure to ask for a copy. Write, 
phone, or wire. 


THE BAUER BROS. CO. 


1715 Sheridan Ave., Springfield, Ohio 
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with 
Economy 


WALLERSTEIN COMPANY, INC. 180 MADISON AVE., NEW YORK 


DYESTUFEFS 


and 


AUXILIARIES 
for the Paper Industry 


% BEATER »*% CALENDER 
%* COATING MACHINE 


% ANILINE PRINTING 
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GEIGY COMPANY, %e. 


89-91 BARCLAY STREET, NEW YORK 8, NEW YORK 


Dyestuff Makers 
Since 1859 


BRANCH OFFICES: Boston * Charlotte, N.C. * Chicago * Los Angeles * Philadelphia 
Portland, Ore. * Providence * Toronto 
IN GREAT BRITAIN: The Geigy Co., Ltd., National Buildings, Parsonage, Manchester 
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at the Boston Conference a year earlier. Mr. Packard’s Re- 


port follows: 


Mill Engineer’s Selection of the Paper Machine Drive 


Part I of this report delved into the interesting history of this 
subject beginning 100 years ago. The maintenance of constant 
speed, easy adjustment to a variable draw, and a trouble-free 
mechanical drive was the constant prayer of early papermakers. 
Constant tension between sections was a later refinement which 
became mandatory as specifications on paper became more and 
more exacting. The Marshal train and the variable speed single- 
motor drive, the steam engine or turbine connected to the variable 
speed shaft, and the flat or V-belt connections to the “Tron Box” 
corner drive were described. The thinking of some engineers 
brought them into the realm of sectional motor movement. Hy- 
draulics were not forgotten in the ingeniously designed plunger 
motors to give constant displacements and variable revolutions 
per minute. Curves were developed showing the speed ranges for 
manufacturing different kinds of paper as well as different types of 
drives. 

The continuation of research on this subject has developed 
into an interesting series of channels of information from chief 
engineers of paper companies as well as paper machinery manu- 
facturing shops. The author considers himself merely a focal 
point toward which the thoughts and aspirations and accomplish- 
ments of scores, yes, hundreds of pioneers, who have worked so 
earnestly to satisfy the constantly increasing demands of paper- 
makers can be directed. 

The mere thought of a paper machine usually flashes into mind 
one of the largest combinations of rolls, wires, and felts ever 
developed by man in any industry. It uses heat, pressure, 
vacuum, electricity, mechanics, hydraulics and all of these in 
various complex combinations. Mechanical parts have to 
move in controlled precision particularly in regard to speed and 
draw. Yet, there are medium-sized machines which fit the re- 
quirements of production of a certain paper or board. Increase 
in width, speed, and size of the machine, particularly the drier 
section, often takes courage and many times a good-sized pocket- 
book. 

These exacting demands must be satisfied in the total drive 
selected. Therein lies the necessity for freedom of thinking. 
That thinking is usually predicated upon the past experience of the 
party responsible as well as his associates. When an engineer or 
engineers from outside are called in, and advice given, such 
advice is often derived from a baekground of partial familiarity 
with the immense number of combinations which have been built 
into the drives of paper machines. An error in judgment can be 
costly. As one engineer of a large paper mill recently expressed 
it, “There are so many variable factors to be considered in the 
selection of paper machine drives, and so many different systems 
of accounting for the maintenance costs of such drives, that we 
appreciate the tremendous work involved in properly evaluating 
the data which can be gathered. We wish you success in prepara- 
tion and presentation of your report to TAPPI, and wish to tell 
you we are genuinely glad to be able to assist you in these efforts 
in TAPPI to increase the fund of knowledge of the paper in- 
dustry.” Indeed expressions like these are heartening. 

Fifty-five personal letters have been written and sent to all 
parts of the country to engineers and papermakers as well as 
paper machinery manufacturers. The wide variation in some 
of the answers received will require a more extensive survey 
than at first contemplated; but the author is willing to put his 
time into the project because it is felt that this is a task overdue, 
as one engineer expressed it. Therefore those of you who have 
not received a letter (and I am sure it was no intended slight) 
and feel that you have some constructive information to impart, 
would you take home the tentative outline which has been distrib- 
uted, as well as the form to be filled out, and mail it to the au- 
thor as soon as convenient. This will be doing a constructive act 
for your brother papermakers and engineers. The author would 
like to emphasize that final reporting of findings will in no way 
divulge the source of information. However, where desirable I 
would like to obtain permission to add the names of authors in a 
list to be placed at the end of Part II. The usual course will 
be the melding together of items so that averages are shown. 
Where great divergence of figures are submitted, and there is 
much of this thus far, a special study will be made as to the 
causes and special treatment given. 

It is believed that the ramifications of this project can be a 
parallel effort to the work which has been done and is still being 
worked on by Albert 8. Goodrich, Chief Engineer of the Hammer- 
mill Paper Company, covering the power requirements for 
different sections of the paper machine. 

Some preliminary observations which are of a character that 
there is little chance of contradiction when more extensive 
returns come in are being submitted to you. 

On the subject of production efficiency all of the returns thus 
far show it to run between 99 and 100% with several of them close 
to the latter figure. 
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Another interesting item is the ratings of satisfaction derived 
from the operation of the sectional motor drives. Tarlier in- 
stallations have been labeled “fair.’’ Later, this has turned to 
“good” reflecting the improvements which have been designed 
into them as a result of operating experiences. Two machines 
with separate motors on each section were described as “ex- 
cellent.” 

The experience shown on the hypoid flat-belt drive is usually 
excellent. Older drives of this type have been just fair 
or good. In some cases it has been admitted that mistakes 
have been made in the selection of parts of the drive and altera- 
tions subsequently made, usually resulted in improvement. 

In the relation between flat-belt and V-belt drive, there is 
little that is conclusive thus far. Even on large machines where 
flat-belt drives are used, satisfaction has been expressed. The 
additional strength which has been designed into the V-belt 
of late years has come into usefulness in application to some of the 
larger power requirements as bigger machines are built. 

One interesting observation on a sectional drive is the use of a 
differential voltmeter which was installed between the couch 
and first press (pickup felt is used) which is employed to measure 
the felt tension at the pickup point. 

This interim report is being written in the very shadows of the 
large number of paper mills in the City of Holyoke, Massachu- 
setts, once called the center of the papermaking industry of 
America. Progressive management in this area and in the 
western part of the state is carefully analyzing possible good 
which can come from replacement of old open mortise gear drives. 
When production efficiency calculations will have been received 
and averages set up, this type of management will have another 
yardstick to gage its production efficiency based on machines 
hours down. 

In conclusion, it is well to realize that nothing has real exist- 
ence until it is known. As an engineer thinks, that is existence 
to him at the moment of his thought. We work to live that we 
may live to know. Working together, we should uncover and 
average the consensus of thoughts from the outline handed to 
you. Thus the hope is that as many of you who can, will avail 
yourselves of the opportunity to send in machine-drive data as 
well as suggestions of any additional items or studies on the 
subject of paper-machine drives. 

Rowanp A. Packarp, Chairman 
Mill Design and Economic Aspects Committee 


Steam and Power Committee 


The principal effort at the Steam and Power Committee 
Meeting was devoted to selecting the subjects to be consid- 
ered at the Sixth Engineering Conference to be held at Savan- 
nah, Ga., next fall. 

The main session will feature: 

“Materials and Design of Piping Systems for High-Pressure 

High-Temperature Service.”’ 

“Gas Turbine Applications in the Paper Mill.” 

“Outdoor Power: Plants.”’ 

The round-table discussion session will feature 

“Cinder Collection,” by G. W. Bollinge of the West Virginia 

Pulp & Paper Co. ees 

“Hducation of Power Plant Operators’—M. F. Schnaufer, 


Detroit Sulphite Pulp and Paper Co.—Discussion Leader. 
: s ; : . A 
“Relative Merits of Air Preheaters and/or Kconomizers.’ 


The Committee decided to get started on some long-range 
projects and the collection of information for the TAPPI Data 
Sheets and reference books. 
C. J. Sibler agreed to continue as Chairman of the Commit- 
, tee for another year. 
W. C. Buoomauist, Secretary 
Steam and Power Committee 


Electrical Engineering Committee 


Report on Motor Applications 


Ray Foster presented the report of our subcommittee on the 
“Application of Motors in the Pulp and Paper Industry” dur- 
ing the general engineering division meeting Wednesday morn- 
‘ing, October 4: This subcommittee consisted of: 
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Do You Get 
THESE FEATURES 


In your 
PAPER FINISHING? 


POLYCO 350-N Resin, the newest latex for paper 
finishing, provides a smooth, light resistant coat- 
ing adhesive. 


POLYCO 350-N is thermo-plastic in nature. Coat- 
ings with this latex flow readily under the action of 
calendering and embossing rolls, to produce glossy 
and smooth-coated surfaces. 


POLYCO 350-N is recommended for use where 
abrasion resistance, flexibility, tensile strength, and 
heat and light stability are of paramount impor- 
tance. In engraving and printing you get more 
faithful reproductions, sharper highlights in half- 
tones, better ink reception. 


POLYCO 350-N may also be used as a laminating 
agent and as a saturant. 


Liberal working samples of this versatile latex 
will be furnished on request 


* AMERICAN * 
POLYMER CORPORATION 


General Offices: 103 FOSTER STREET, PEABODY, MASSACHUSETTS 
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INTERNATIONAL 
exXehel Bie hOan 


Printing and Paper 


Dusseldorf, Germany 
May 26—June 10, 1951 


Machinery and Accessories, Raw Ma- 
terials and Supplies, Graphic Products, 
Paper and Pulp Processing, Advertis- 
ing Art 


Enquries: Nordwestdeutsche Ausstellungs-Gesellschaft, 
Disseldorf, Ehrenhof 4, Tel. 10301 


NATIONAL FORGE 


Compression - Crush 
TESTING MACHINES | 


FOR BOXBOARD AND — 
SMALL CONTAINERS 


0-75 Ibs, — 0-750 Ibs. 


Adaptable to many tests 
on a variety of materials. 


Simple, permanently- 
accurate mechanical 
weighing. 


Infinitely-variable speed. 


Large, easy-to-read 
eye-level scale. 


Large machines (not shown) have 
capacity of 5,000 and 10,000 Ibs. 


National Forge and Ordnance Co. are world-famous for their 
experience in the building of precision machinery. 


TESTING MACHINE DIVISION 


NATIONAL FORGE 


AND ORDNANCE COMPANY 


Dept. T Irvine, Warren County, Penna. 


Write for Brochures 491 and 492 
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; made. 


| power requirements. 


R. F. Sorenson, Chairman, Union Bag & Paper Corp., P. O. 
Box 570, Savannah, Ga. 

E. L. Cowan, Gaylord Container Corp., Bogalusa, La. : 

Ray Foster, Champion Paper & Fibre Co., Canton, N.C. 


The report is considered as preliminary by the subcommit- 
tee, but does an excellent job with a tough subject. There 
was much interest in it and we did not have enough copies to 
begin to take care of the need. 
deserves the thanks of our committee and all mill engineers. 

After Mr. Foster presented the report, J. C. Lynch of 
Hammermill Paper Company gave a very good detailed dis- 
cussion which he prepared on short notice. Charles A. 
Shoudy, General Superintendent, West Virginia Pulp & Pa- 
per Co., Charleston, then discussed the paper broadly empha- 
sizing the importance of the subcommittee’s work to mill man- 
agement and production. 

To make the report as representative as possible copies of it 
will be sent to mills throughout the country and to electrical 
manufacturers, asking for discussion and comment. This in- 
formation will then be considered by the subcommittee and 
the report modified as judgment indicates. Following this, it 
will be submitted to TAPPI for publication, and suitable data 
sheets prepared from it. This is a major contribution to 
electrical engineering in paper mills. Committee members 
who were not present at the meeting will be sent copies of this 
report in about 3 weeks. 


Report on Fourdrinier Power Requirements 
The preliminary committee report on “‘Power Require- 


ments of Fourdriniers’”’ was prepared by W. Mikelson, Gen- 
eral Electric Company, Schenectady, N. Y., and was presented 


| by him during the Electrical Engineering round table Wednes- 


day afternoon. The tests which provided a basis for it were 
conducted by five different mills. Messrs. Goodrich and 
Lynch of Hammermill Paper Company obtained test data 
which were particularly significant and complete, and also 
contributed in determining the test procedure. Other data 


came from St. Regis Paper Company (Pensacola and Ta- . 


coma) and the Ontario Paper Company, Thorold, Ont. 

Mr. Mikelson’s method of analysis was examined and seemed 
to meet with general approval. Some suggestions were made 
on the test procedure which Mr. Mikelson said he would take 


under consideration. 


It is felt that additional data are needed for this study be- 
fore the report is submitted for publication. It is hoped that 
this can be obtained within the next few months so that the 
report can be published next Spring. Meanwhile, it was de- 
cided that the committee recommend the continued use of the 
couch power constants given in its general report by A. S. 
Goodrich (Tappi, 33: no. 8, March, 1950), unless unusual 


| suction box conditions indicate that Mr. Mikelson’s prelimi- 


nary data should temper the results. 
As a result of the round-table discussion of test procedure 


| it will be modified somewhat and copies of it will be sent to 


certain mills, who we hope will cooperate, asking for tests to be 
Ray Foster of Champion at Canton, R. F. Sorenson, 
Union Bag and Paper Corp., Savannah, John Osborne of 
Crossett, and Irving Witham of the Byron Weston Co. have 
already agreed to make tests. Mr. Goodrich points out that 
the actual taking of the tests is only a 15-minute job once the 
setup has been made, so that it can be done during a wash-up. 


_ Any committee members who want to participate are wel- 
come and their data will be very useful. 


(They may be sur- 
prised at the results!) 


| Power Requirements 


1. It was decided to continue the study of fourdrinier 
A good start has been made, but addi- 
tional data are needed and the cooperation of committee mem- 
bers is requested. It is hoped that the present report can 
then be amended and published in T'appi early in 1951. 
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This subcommittee certainly — 


2. It was decided to study the power requirements of press 
sections next as part of our continuing investigation on paper 
nachines, sending a questionnaire to representative mills. 
[his would include only open presses and not the first main 
press on cylinder machines. Mr. Baker was appointed 
shairman of a subcommittee to do this. He will appoint his 
sommittee members as required. His report will be pre- 
sented at next year’s TAPPI Engineering Conference. — 

3. The power requirements for supercalenders were dis- 
sussed and Mr. Baker will head a subcommittee to do this, 
appointing his committee members as required. 


Report on Application of Cable 


4. Mr. Mortenson was appointed chairman of a subcom- 
mittee on Cable, appointing his committee members as re- 
quired. EF. V. Calvert, General Electric Company, Cleve- 
land; A. P. Schnyder of Ebasco Services, Inc., New York; 
and a representative of the Simplex Cable Company were dis- 
cussed as possible members. This report will be presented at 
next year’s meeting. 


Papers for Association Magazine 


5. The committee also decided to do as much as it could to 
encourage papers on electrical and related subjects for pub- 
lication in T'appi, asking the authors first to submit such pa- 
pers to it for review and noting in the magazine (by a suitable 
footnote) such papers as were sponsored by the committee. 

The committee on the Pulp & Paper Industry of the Ameri- 
can Institute of Electrical Engineers has prepared excellent 
reports on supercalenders and winders. Our committee is go- 
ing to ask this group to release these reports to us so we can 
review them and publish them in Tappv. 


Membership 


6. The committee also decided to try to increase its mem- 
oership among paper industry people by two or three more, 
and suggestions from present members will be very welcome. 
Inactive members will not be carried on our roster. 

G. W. Knapp, Secretary 
Electrical Engineering Committee 


Materials Handling Committee 


_ A. P. Schnyder presided at the meeting of the Materials 
Handling Committee. 

The following members were appointed to represent your 
Materials Handling Committee in territorial divisions indi- 
sated: 

F. D. Helversen—California, Oregon, Washington 

W. A. McKenzie—British Columbia 

A. T. Hurter—All of Canada, except British Columbia 

C. E. Patch—New England States 

K. C. Neunfeldt—New York, Pennsylvania, Ohio, Maryland, 
Virginia, West Virginia 


DRAPER BROTHERS COMPANY 
CANTON, MASS. 
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8. D. Frost—Southern States—North Carolina to Texas 
W. R. McNally—Michigan, Wisconsin, Minnesota, Illinois 


This geographical representation is intended to stimulate 
interest and to provide increased cooperation between the 
Materials Handling Committee and the local sections of 
TAPPI, as well as throughout the mills in the respective 
areas. It is hoped that the local chapters and the mills will 
take full advantage of this contact setup and that mutual bene- 
fits will accrue. 

It was further decided that the Materials Handling Com- 
mittee would sponsor two papers for the TAPPI Engineering 
Conference to be held at Savannah, Ga. in 1951. The sub- 
jects to be covered on these papers are: 

1. “Use of Industrial Trucks in Paper Mills” 

2. “og Transfer Problems and Solutions” 


On the first paper, it was suggested that because of the 
scope of the subject, it would be preferable to have a repre- 
sentative of a truck manufacturer present this paper. 

With reference to the second paper, it was suggested that 
material and photos be submitted by all members, and that 
a speaker be selected at a later date. 


W. R. McNatty, Acting Secretary 
Materials Handling Committee 


Engineering Research and Machine 
Design Committee 


In the regular portion of the program to the Engineering 
Research and Machine Design Committee, at the Cincinnati 
Conference two papers were presented. These were: “The 
Application of Enclosed Gearing in the Pulp and Paper In- 
dustry,” by F. Richardz of the Westinghouse Corporation, 
and “Air Removal from Stock Ahead of the Head Box,” by 
J. A. Smith of the Rotareaed Corporation. 

On Tuesday afternoon a round-table discussion was held on 
“Thoughts on Standardization,” a paper presented by G. E. 
Clink of the Sandy Hill Iron and Brass Works. All papers 
have been or will be published in Tapp. 

A luncheon was held for the members of the Engineering 
Research and Machine Design Committee on Monday, Octo- 
ber 2 during which time the final plans for the meeting were 
discussed. John Lyall, Chairman of the committee, then dis- 
cussed the future program enumerating items which had been 
suggested as possible projects. These projects were then put 
to vote and the most popular ones selected. Committees were 
selected to work up the programs for these various projects. 
The subjects selected and the subcommittee members are as 
follows: 

I. Centralized Control of Stock Systems: Lawrence A. 
Moore, American Coating Mills, Elkhart, Ind., 
Chairman; Robert C. Berger, General Electric Co., 
4966 Woodland Ave., Cleveland, Ohio; and Edwin VY. 


: 


Ware, Jr., Marathon Corp., Sheridan Road, Meno- 
minee, Mich. 

Il. Methods for Quickly Estimating Costs of Engineering 
Projects: Harold Ingraham, Chas. T. Main, Inc., 
80 Federal St., Boston, Mass., Chairman; Lloyd 
Ewing, Ewing Engineering Co., 5141 North 35th St., 
Milwaukee, Wis.; Burleigh M. Hutchins, Rust Engi- 
neering Co., 1000 Clark Bldg., Pittsburgh, Pa.; 
and Elmer C. Macklem, Beloit Iron Works, Inc., 
Beloit, Wis. 

Ill. Correlation of Various Types of Plastometers: Ernest A. 
Crawford, 231 Walthery Ave., Ridgewood, N. J., 
Chairman; Kenneth W. Brenner, 97 Belemeade Road, 
Rochester Io Nin Seo Gayaxel Philip J. Goldsmith, Pusey 
and Jones Corp., Wiliceeon, Del. 

IV. Standardization in the Paper Industry: George EH. 
Clink, Sandy Hill Iron & Brass Works, Hudson Falls, 
N. Y., Chairman. 


Mr. Clink has agreed to head the last committee but will 
need assistance in the work. Anyone interested in contribut- 
ing or assisting Mr. Clink or any of the other chairmen of the 
subcommittees please contact them. The success of any 
committee depends on the support of the members of the com- 
mittee so your cooperation in bettering your own committee 
and subcommittee is earnestly requested. 

Subcommittee chairmen are requested to have the following 
information to present at the luncheon meeting in February at 
the annual TAPPI convention in New York. 


1. Asuggested title for the project 

2. The object of the project 

3. The scope of the project 

4. An outline of the investigation which is proposed 
5. A possible schedule of the work to be done 


The luncheon meeting will be held on Monday, February 19, 
at 12:00 noon at the Commodore Hotel in New York City. 
The room to be used will be posted on the bulletin board. 
Posteards will be circulated among the members prior to the 
meeting to determine the attendance. 

The committee as yet does not have any papers or proposed 
papers to be presented at the Fall, 1951 meeting of the Engi- 
neering Conferences. While this meeting is some time off it is 
important that the program be jelled as soon as possible to 
periuit publication of the papers prior to the meeting. Any 
suggestions you might have as to possible papers or sources of 
papers would be appreciated. These suggestions should be 
forwarded to Mr. Lyall or tome. Mr. Lyall’s address is ¢/o 
Armstrong Cork Company, Lancaster, Pa. 

The 1951 TAPPI Engineering C onference 3 is scheduled for 
the General Oglethorpe Hotel in Savannah, Ga., on October 
15-18, inclusive. All advance reports indicate that this will 
be a very well-planned affair commensurate with the usual 
efforts of those who plan the Engineering Conferences. Make 
your plans to encompass this meeting as it will be well worth 
while. 

R. T. Dr Pan, Secretary 
Engineering Research and Machine Design Committee 


Chemical Engineering Committee 


The activities of the Digester Corrosion Committee which is 
a subcommittee of the Chemical Engineering Committee 
supplied a basis for considerable discussion at the Cincin- 
nati Engineering Conference. At the Committee Session, — 
Wednesday, October 4, the plans of this corrosion commit 
tee were briefly discussed by J. R. Lientz, Chairman. A 
comprehensive questionnaire has been submitted to all 
kraft and soda pulp mills in the United States and Canada, 
The information obtained is expected to serve as a basis for 
further committee studies. Following a study of the data, 
it is proposed to have a joint meeting with the committee 
and an advisory group consisting of representatives of digester 
manufacturers, steel manufacturers, and insurance companies 
to utilize the knowledge and experience of this group. 

The TAPPI Digester Corrosion Committee is cooperating 
with similar groups of the Canadian Pulp and Paper Associa- 
tion and the Swedish Technical Association in order to have as 
much information as possible available. The CPPA is now 
considering an industry-wide project to be conducted by the 
Pulp and Paper Institute of Canada to study digester corro- 
sion in Canada. H. O. Teeple, a member of the TAPPI Cor- 
rosion Committee, is also a member of the steering committee 
selected to direct the planning of this program. 

A literature survey has been made covering the general 
problem of digester corrosion. This is now being expanded 
and studied. 

The general subject of “Digester Corrosion” furnished ma- 
terial for a spirited 3-hour discussion on Wednesday after- 
noon, October 4. At this meeting it was pointed out that 
the purpose was to exchange information concerning the ex- 
periences of various mills, fabricators, and steel manufacturers, 
and it was not intended to quote any remarks or to publish 
the discussions in detail. 

It was pointed out by J. R. Lientz that the Union Bag and 
Paper Corporation Savannah mill was studying the operation 
of digesters of A-212 carbon steel, A-285 Grade “B” Firebox 
Steel, Type 316Cb 20% stainless clad steel, 20% inconel clad 
steel, and carbon brick lining. Some mills have noticed a re- 
tarding of corrosion which coincided with the formation of 
scale, and one mill (Crossett Paper Mills) is experimenting 
with additives designed to promote scale formation. This 
same mill is experimenting with Type 347 stainless-steel lin- 
ing, Type 410 stainless clad steel, 10% inconel clad steel, and 
extra thick Type A-285 Grade “‘B” carbon steel manufactured 
under carefully controlled conditions. One mill has lined an 
existing digester in the field with inconel strips and the tech- 
nique employed was discussed in detail. It was pointed out 
that the Audigage was one of the best instruments available 
for measuring digester shell thickness but that further investi- 
gations of instruments for this purpose should be made by an 
appropriate TAPPI committee. The entire discussion high- 
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ighted the fact that steel digesters installed during the last 5 
years are showing generally higher corrosion rates than older 
steel digesters. Kven though alloy clad or lined units may 
show additional resistance to corrosion, the high first cost has 
to be carefully considered when such units are purchased. 


James R. Linntz, Chairman 
Chemical Engineering Committee 


Digester Corrosion Subcommittee 


- The following are the minutes of the meeting of the Diges- 
ter Corrosion Subcommittee of the Chemical Engineering Com- 
mittee that was held at the Statler Hotel, St. Louis, Mo., on 
March 30-31, 1950. It is given here to provide a background 
to the important international effort to combat kraft mill di- 
gester corrosion and to report on the progress of this subcom- 
mittee since it was organized at the TAPPI Annual Meeting 
in February, 1950. 
Those present at the St. Louis Meeting were: 


de H Lientz, Chairman, Union Bag and Paper Corp., Savannah, 
a. 

T. T. Collins, Thilmany Pulp and Paper, Kaukauna, Wis. 

O. T. Defieux, Crown Zellerbach Corp., Camas, Wash. 

W. J. Shelton, Longview Fibre Co., Longview, Wash. 

Nicholas Shoumatoff, West Virginia Pulp and Paper Co., 
New York, N. Y. 

Wayne Smith, Crossett Paper Mills, Crossett, Ark. 

H. O. Teeple, International Nickel Co. Inc., New York, N. Y. 


The meeting was called to order by J. R. Lientz at 10:00 
a.m. on March 30, and he outlined the circumstances leading 
to this first meeting as follows: 

_ The organization of the subcommittee on. Digester Corro- 
sion was a direct result of a meeting arranged by G. W. E. 
Nicholson, Union Bag and Paper Co., New York, and held 
during the Annual TAPPI Meeting in New York on Feb. 22, 

1950. 

_ The people present at Mr. Nicholson’s meeting were as 

follows: 

| R. H. Davis, Chicago Bridge and Iron Co. 

_ T.T. Dunn, Union Bag and Paper Corp. 

K. O. Elderkin, Crossett Paper Mills 

' §. L. Henry, Union Bag and Paper Co. 

T. G. Johnson, Union Bag and Paper Co. 

J. R. Lientz, Union Bag and Paper Co. 

R. G. Macdonald, TAPPI 

George H. Pr ee Mead Corp. 

| H.A.Schmitz, A. O. Smith Corp. 

t H.O. Teeple for F. L. LaQue, International Nickel Co. 
| J. M. Wilcox, Electric Steel Foundry Co. 


/ In view of the seriousness of digester corrosion on an indus- 
try-wide basis, Mr. Nicholson thought a committee might be 
organized under TAPPI auspices to study this problem. 

After considerable discussion it was thought desirable by 
the people present to take the following action: 


1. Organize a subcommittee to the TAPPI Chemical Engi- 
neering Committee to study digester corrosion. 

2. The subcommittee would confine their present activity 
to the study of corrosion of digesters by alkaline liquors. 

3. The members of the subcommittee w ould be pulp or paper 
mill personnel chosen on a geographical basis in the United 
States. An exception to this arrangement would be a representa- 
tive from the International Nickel Company who would serve 
as Secretary to the subcommittee. 

4. J. R. Lientz, Union Bag, was chosen as Chairman of the 
subcommittee, and he was to organize the Digester Corrosion 
Committee and arrange for its initial meeting. 


Having thus placed in the record the history of the forma- 
tion of this subeommittee, Mr. Lientz continued his comments 
by indicating that the problem of alkaline digester corrosion 
appeared to be too large and complicated for individual solu- 
tion. As an illustration of this point, each of the committee 
members present gave a résumé of individual observations to 
date on digester corrosion as experienced in the respective 
mills. 

As a result of this discussion, it was apparent that industry 
cooperation should be solicited. This would include not 
only the pulp and paper industry but also the allied industries, 
such as digester fabricators as well as the metal or alloy-pro- 
ducing companies. 

After considering ways and means of obtaining this coopera- 
tion, the following program was adapted as one most likely to 
lead to a solution of the problem. 

A. Prepare a questionnaire to be sent to all kraft and soda 
mills. 

1. Three copies would be sent to the individual mills, two 


of which would be file copies and one would be.returned to 
the committee. 

2. The questionnaire would be sent to head offices of multi- 
plate companies. 

3. The purposes of the questionnaire would be outlined in a 
covering letter. 

4. As far as it was possible, the questionnaire would be sent 
to top mill management. 

5. The completed questionnaires would be returned to 
TAPPI, who would forward them to the subcommittee. 

6. From time to time a progress report would be submitted 
to the participating mills. 


B. Since a committee similar to this one has been estab- 
lished in Canada under the auspices of CPPA, it was deemed 
advisable to cooperate with the Canadian Committee to the 
fullest extent. 

C. In soliciting cooperation from allied industries, it was 
thought that at a later date a questionnaire could be sent to 
fabricators and the same one or another to metal suppliers re- 
garding their respective experiences. 

D. It was suggested that cooperation with N.A.C.E. 
through its Inter-Society Committee might be desirable. 
This point was agreed upon but this action was to be deferred 
at present. 


The H Hinde: & Dauch CRUSH | TESTER 


TO CONTROL QUALITY OF PRODUCT—A practical, heavy duty ine 
strument for ring stiffness tests of liner-board and box-boards an: 
flat crush tests of combined corrugated board. Measurements uni- 


formly accurate. 


Recording mechanism independent o ‘machin > 


elements, eliminating friction; plunger and plate free of 


movement. 


- SCHOPPER TYPE TENSILE. TESTER © 


MICROMETERS & 


BASIS WEIGHT SCALES 
OTHER TESTING petal NTS 


STRIP CUTTERS FOR UNCOMBINE BOA 


TESTING MACHINES: in 
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Pulp and Paper Manufacture 
Volume I is Now Ready 


Manufacture of Wood Pulp 


Chapter 

Structure and Properties of Pulpwood 
Preparation of Pulpwood 
Manufacture of Mechanical Pulp 
Manufacture of Sulphite Pulp 
Manufacture of Alkaline Pulps 
Treatment of Pulps 

' Bleaching of Wood Pulps 
Testing of Wood Pulp 


Over 1000 pages, with 355 illustrations and rep- 
resenting more than 8000 hours of work by 35 
authors, members of TAPPI and the CPPA Technical 
Section. Edited by J. N. Stephenson. 


Ten dollars per copy in the United States 
Order Now from the 
Technical Association of the Pulp and 
Paper Industry 


122 East 42nd Street, New York 17, N. Y. 


K. It was agreed that a literature survey be conducted. 

F. On the matter of exposing corrosion test specimens in 
digesters, it was agreed that this would be desirable but for 
the present, at least, this work could be deferred. 

G. The desirability of a standardized method of digester 
wall thickness testing was thought to be obvious. This mat- 
ter would be brought to the attention of TAPPI Committee 
on Standards. 

At this point, 7:00 p.m., the meeting was declared ad- 
journed by J. R. Lientz until 9:00 a.m., March 31, 1950. 

At 9:00 a.m., on March 31, J. R. Lientz, called the meeting 
to order. The business was continued from the point of ad- 
journment on March 30. 

‘ H. Further discussion resulted in the conclusion that other 
subject matter relative to alkaline digester corrosion was 
worthy of consideration. 


1. Metallurgical Factors 
a. Carbon steel used past and present 
b. Alloys 
(1) Linings, shop applied and field applied 
(2) Cladding 
(3) Spraying 
(4) Welding overlays 
c. carbon brick 
d. Plastic 
e. Cathodic protection 
f. Plating 
g. Induced scaling 
h. Inhibitors 
2. Chemical Factors 
a. Cooking and blow liquor, analysis and preparation of 
b. Types of woods used 
c. Effect of local water supply 
d. Type of recovery system and chemical make-up, em- 
phasis on point of sulphur addition 
e. Composition of relief gases 
f. Type of pulp produced, yield and hardness 
g. Methods of barking and washing of wood 


3. Physical Factors “| 
Steam addition and methods of 

Method of liquor circulation 

Method of chip and liquor additions 
Temperature and pressure used 
Quenching between cooks_ 

Type, size, and shape of digester 

Detail of cooking cycle and controls used 


RS BOT 


At this point it was decided to draw up a tentative question- 
naire which would be circulated to committee members for 


- subsequent comment and revision. The questionnaire is as 


follows: 
1. Name of mill 
2. Location of mill 
3. Type of cook (check which one) 
‘Kraft Soda Modified soda Others 
4. Data on digesters—tabulate on separate sheet attached 
5. Describe corrosion experience of this mill in detail covering 


such points as follows: 

a. Wear pattern 

b. (a) above in relation to steam nozzles, liquor, and chip 
charging 

c. Does scale form in digester and what is the pattern of 
formation and analysis? 

d. Is corrosion rate constant or has it accelerated? Data 
concerning this would be extremely valuable. 

e. What preventative measures have been taken and 
what if any were the results obtained? 

f. Have corrosion test specimens been exposed in your 
digesters and what were the results of these tests? 

6. What inspection schedule and procedures have been followed 
by mill or digester insuring company? 

Tabulate and describe cooking procedure cover to cover. 
Include time to pressure, time at pressure, maximum 
pressure, pressure at blow, blow time, method of adding 
chips and liquor, automatic control temperature gas off 
procedure, ete. 

8. Has cooking procedure varied during life of digester, if so, 
elaborate. 

9. Give typical analyses of liquors used in cooking operation, 
both white and black. 

10. Give typical analysis of blow liquor. 

11. What is source of make-up water for liquormaking system, , 
e.g., evaporator condensate, raw water, filtered water, 
settled water, etc.? 

12. What scaling, if any, is experienced in pulp mill, particularly 
in evaporators, liquor lines, indirect heaters, etc.? Also 
what is analysis of scale? 

13. What recovery systems have been used and are presently 
used? What major changes have been made during life of 
digesters, giving dates, for example, spray-type furnaces. 

14. What type and quantity of chemical make-up were used 
and what major changes occurred during the lives of 
digesters, for example, use of niter cake, glaubers salt, 
synthetic salt cake, soda ash and gypsum, elemental 
sulphur, type of lime, ete. 

15. How has sulphidity varied during the lives of the digesters? 

16. Analysis of digester relief gases, if available. 

17. Type of barking used (a) hand peeling (b) dry drum (c) ~ 
wet drum (d) hydraulic 

18. What special precautions are used to remove sand, dirt, 
etc. from wood? 


“J 


J. R. Lientz volunteered to draw up, in typewritten form, 
the questionnaire prior to review by the committee. It was 
suggested after the final form of the questionnaire had been 
approved that it be sent to those companies represented on the 
committee as test cases to find out if further modifications are 
indicated. 

Since considerable work had already been undertaken by 
the committee, it was believed unnecessary to hold another 
committee meeting until Fall. It was suggested the commit- 
tee meet in Cincinnati during the Annual Engineering Con- 
ference of TAPPI. 

Since the purpose of the initial meeting of the Committee on | 
Alkaline Digester Corrosion had been fulfilled, the meeting 
was declared adjourned at 2:30 p.m. on March 31, 1950, by 
J. R. Lientz, Chairman. 


H. O. Tuepte, Secretary 
Digester Corrosion Subcommittee 
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REPORTS AND DISCUSSIONS 


Presented at National and Regional Conferences 


Fibrous Agricultural Residues Meeting 


The TAPPI fall meeting on fibrous agricultural residues, 
held at the Northern Regional Research Laboratory, Peoria, 
Ill., November 13-14, brought out an enthusiastic attendance 
of 70 mill men, chemists, engineers, and equipment manufac- 
turers. 


R. T. Milner S. I. Aronovsky 


_ The papers and talks presented covered a wide range of 
interest to the strawboard industry, and a feature of the pro- 
gram was the brevity of the papers which afforded active par- 
ticipation of members for questions and thorough discussion. 
' Eight papers and a round-table discussion comprised the 
first day’s technical program. After the usual self-introduc- 
‘tions, R. T. Milner, director of the Northern Laboratory, 
welcomed the group and described briefly some of the major 


‘research projects. 


Starting off the technical session, Ralph J. Andersén. of 
Sisalkraft gave the results of his company’s experiments, 
starting as far back as 1937, with Sisalkraft for straw stack 
coverings. The cover material consists of two layers of 30- 
pound treated kraft paper reinforced with closely spaced, 
crossed sisal fibers, and is bonded together with asphalt under 
heat and pressure. For covering large ricks of baled straw, 
he said his company had made and tried Sisalkraft blankets 
up to 26 feet wide. The speaker recommended that before 
applying the cover, a small overhang or “‘eave”’ should be made 
at the top edge to prevent drip on the sides of the lower tiers. 
This is done by aslight shifting outward of the top tier of bales. 
The next step is making a crown by spreading a layer of loose 
straw over the top, a strict precaution being to pack enough 
straw in the middle to prevent troughs formed by settling. 
It was recommended that the paper strips run lengthwise 
of the rick. 

The discussion on ‘‘Why cut straw?” was led by M. L. 
Rankin of Taylor, Stiles and Co. who said that cutting was 
cheaper than grinding. He listed the following advantages of 
cutting straw prior to cooking: digesters can be completely 
charged at one filling; less time is consumed in emptying the 
digester if straw is precut; cooking is more uniform; necessity 
for large breaker beaters or other devices to chop and defiber 
the cooked straw is largely eliminated; and time and labor 
per ton of pulp are reduced considerably. The speaker also 
showed how stock handling is simplified by the method, and 
more uniform pulp and paper result from precut straw. 

William H. Palm of Hinde and Dauch Paper Co. of Canada 
next described the layout of his company’s mill at Trenton, 
Ont. The straw is prechopped with a Taylor-Stiles straw 
cutter and bale breaker. The problem of the moment is the 
lack of an efficient method for taking the chopped straw away 
from the unit as fast as it is cut. The cooked straw from 10 
rotaries falls onto an inclined floor leading to a canal which 
runs the full length of the digester building. From the canal 


Pe 
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Group attending the TAPPI Fibrous Agricultural Residues Committee meeting held at the Northern Regional Research 
; Laboratory, Peoria, Ill., Nov. 13-14, 1950. 
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the straw is hosed to a 9000-pound Tugboat equipped with 
washer drums. The stock from the Tugboat is bled off con- 
tinuously to the refining system where it is mixed with paper 
stock. The corrugating paper is made on a 120-inch paper 
machine. 


R. J. Anderson M. L. Rankin 


The problems of handling liquid caustic soda were discussed 
by R. A. Springer of Diamond Alkali Co. He presented dia- 
grams showing schematic plant layouts, placing particular 
emphasis on the facilities required for dilution of the liquid 
caustic, especially the 73% solution. Proper types of equip- 
ment and practices of storage, insulation, and application of 
antifreeze measures were recommended. 

The development of the Jonsson screen for paper stock was 
described by Sven Fahlgren of Bird Machine Co. A recent 
use for this screen, he said, is for knotting kraft pulp ahead of 
the brown stock washers with advantages of better black 
liquor recovery and maintenance of a high vacuum on the 
washers. The speaker also discussed the efficiency of the 
Jonsson screen for cleaning waste paper and deinked stocks. 
The Bird vibrating rotary screen also came in for attention as 
applicable to certain problems in straw processing. 


R. A. Springer Sven Fahlgren 


Two papers on refining were presented. L. E. Eberhardt 
of Bauer Bros. Co. gave a preliminary report on disk refining 
of strawboard pulp. Experimental pulp made at the Northern 
Laboratory by mechanochemical soda cooks was refined in 
commercial disk mills at the Springfield, Ohio, Fiber Products 
Laboratory. Acceptable pulps for corrugating were made on 
both single and double-disk mills at high tonnage rates and 
relatively low horsepower-input per ton. The double disk 
mill proved more efficient than the single disk in reducing 
straw pulp to acceptable material in a one-pass operation. 

A report on the operation of the Turbo pulp refiner was 
made by Lester F. Herman, Gruendler Crusher and Pulver- 
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izer Co., who presented data on an experimental mechano- 
chemical straw pulp for corrugating, and on wood pulp. It 
was shown that stock hydrates to a high degree with a rela- 
tively low reduction of freeness. Classification studies of the 
refined pulp show a minimum, both of extremely coarse as. 
well as of extremely fine material. Also, there was relatively 
little reduction in fiber length of pulp treated in the Turbo 
refiner. 

In the final paper of the technical program, C. G. Krancher 
of Ball Brothers Co., Noblesville, Ind., discussed the operation 
of the Hydracline in cleaning up strawboard pulp. In a 3- 
week period the removal of rejects averaged about 11/, pounds 
per ton of pulp. More important, however, the use of this 
cleaning unit results in the manufacture of cleaner paper with 
fewer breaks in the press section of the paper machine, in 
greater production, in better felt life, and in lower mainte- 
nance costs on rubber press rolls. 


L. E. Eberhardt L. W. Hesse 


As usual, the annual dinner was held during the evening of 
the first day. It was preceded late in the afternoon by a tour 
of the Pabst Brewing Co.’s Peoria plant, and followed by a 
social hour and banquet at Pabst hall. At the dinner, S. I. 
Aronovsky, Chairman of the Fibrous Agricultural Residues 
Committee of TAPPI, introduced R. G. Macdonald, Secre- 
tary-Treasurer of TAPPI who spoke on the TAPPI activities 
of the entire paper industry. R. T. Milner, director of the 
Northern Laboratory, introduced L. W. Hesse, community 
relations director of the Keystone Steel and Wire Co., Barton- 
ville, Ill., whose subject was “‘What is Today’s Steel Situa- 
tion?” 

The second day’s sessions covered reports on committee 
activities, the results of cooperative experiments on straw 
preservation, and demonstrations of testing equipment. 
Ralph E. Green, Thwing-Albert Instrument Co., demonstrated 
his company’s latest model laboratory corrugator, producing 
in a few minutes single-face and double-face board samples 
suitable for test ng. W.J. Delmhorst, Delmhorst Instrument 


Speakers’ table at the Annual Dinner of the TAPPI Fibrous 

Agricultural Residues Committee. Left to right: J. H. 

Ritter, E. C. Lathrop, L. W. Hesse, S. TI. Aronousky, R. G. 
Macdonald, and R. T. Milner. 
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C. G. Krancher 


L. F. Herman 


Co., displayed his improved portable apparatus for estimat- 
ing moisture in baled straw. 

Plans for 1951 were discussed. A meeting of the committee 
will be held at the Annual TAPPI Meeting in New York, 
Feb. 19 to 22, 1951. The group decided that the major session 
of the 1951 fall meeting should be a round-table discussion 
based on a questionnaire to be circulated among the straw- 
board mills. The site of the 1951 meeting was not definitely 
decided, but very likely it will be in the vicinity of a straw- 
board mill. 

The 1950 meeting ended with two tours, one of the North- 
ern Laboratory and the other of the plants of the Keystone 
Steel and Wire Co. 

This year’s fall meeting was the fourth held at the Northern 
Laboratory since 1944 when the Fibrous Agricultural Residues 
Committee was organized. The papers presented were quite 
interesting, and practically everyone present joined in the 
frank and lively discussions. The entire Laboratory staff, 
especially Director Milner, E. C. Lathrop, head of the Labora- 
tory’s Agricultural Residues Division, and Committee Chair- 
man §. I. Aronovsky, in charge of the division’s pulp and 
paper section, assisted in every possible way with the Labora- 
tory’s facilities to make the meeting successful. 


RECENT BOOKS 


‘Physical Chemistry of High Polymeric Systems. 2nd Ed. 


‘molecules in electric and magnetic fields, 


By H. Mark, Polytechnic Institute of Brooklyn, and 
A. V. Tobolsky, Princeton University, 1950. New York. 
Interscience Publishers, Inc. Cloth, 6 X 9, 506 pages. 
$6.50. 


This is Vol. II in the High Polymer Series of Interscience 
Publishers, Inc. It has been completely revised and aug- 
mented by an additional 150 pages, 56 figures and 13 tables. 
As in the 1st edition its subjects include: geometry of 
molecules as revealed by diffraction methods, behavior of 
molecular 
spectra, valences, crystal structure and forces, mechanical 


‘behavior, chain reaction, polymerization, and degradation 
of high polymers. 


Anyone who has heard the lectures of Dr. Mark at 


i various TAPPI meetings can appreciate the clearness with 
| which he produces a clear understanding of a very complex 


ITAPPI 


subject such as this. Although it is necessary to include 
considerable theory and mathematics in such a learned 
text it also presents a running story that can be understood 


January 1951 Vol. 34, No. 1 


by those who may not wish to delve in the interpretations 
of the various phenomena described. 


Procurement-Principles and Cases. By Howard T. Lewis. 
Professor of Marketing, Harvard University, Chicago, 
1949. Richard D. Irwin Co. Cloth, 6 x 9, 476 pages. 
$6.00. 


Although this review is a little late the book came to the 
reviewers attention only recently and since it was written 
by the author of the very successful ‘Industrial Purchas- 
ing,” a book sponsored by the National Association of Pur- 
chasing Agents it was deemed important to draw attention 
as we again approach days of materials expediting. 

It includes such subjects as: organization, procedure, 
quality determination, inspection, inventory control, dis- 
position of waste material, assurance of supply, source 
selection, major equipment, price policies, legal aspects, 
etc. A feature of the book is the inclusion of actual case 
studies to illustrate each subject. 


Torchbearers of Chemistry. By Henry Monmouth Smith, 
formerly Professor of Inorganic Chemistry, Mass. Inst. 
of Technology. New York. Academic Press, Inc. 1950. 
Cloth, 7 X 10, 270 pages. $6.00. 


This book is composed of portraits and brief biographies 
of scientists who have contributed to the making of modern 
chemistry. It is an outgrowth of a financial gift by Mr. 
F. J. Moore to M.I.T. to be used to promote an apprecia- 
tion of the cultural value of chemistry. The unusual collec- 
tion of 263 photograph portraits of chemists who should be 
better known although the results of their works are part of 
todays knowledge is a feature that should appeal to every 
student of chemistry. 


Motor Oils and Engine Lubrication. By Carl W. Georgi, 
Technical Director, Quaker State Oil Refining Co. 1950. 
New York. Reinhold Publishing Co. Cloth, 6 X 9, 513 
pages. $8.50. 


This book deals with the practical problems of engine 
usage, maintenance and lubrication, as well as causes and 
remedies affecting operating troubles. It avoids, as much 
as possible, involved technical considerations. 

It covers such subjects as chemical and physical proper- 
ties, service behavior, performance characteristics, motor 
oil additives, engine lubrication, engine sludge deposits, oil 
contamination, engine wear, bearings and valves, oil sys- 
tems and filters, diesel engines, A.S.T.M. and §.A.E. 
specifications. 


Paper Base Laminates. By 38. E. Sorrell, formerly Chief 
Chemist, Samuel Jones & Co. Ltd. Cleaver-Hume Press 


Ltd. London. Distributed by Interscience Publishers, 
Inc. New York. 1950. Cloth 43/, < 71/9, 223 pages. 
$2.75. 


This is a monograph written by an English author and it 
therefore refers to papers such as esparto as well as the 
other well-known kinds. It is a concise account of the 
manufacture, characteristics, testing, and use of laminates 
composed of resins reinforced with paper sheets. 

The chapter subjects include: The paper base, the resin 
binder, paper treatment, laminating procedures, laminates 
for special purposes, fabrication of laminates, physical test- 
ing of paper-base laminates, factors affecting the physical 
properties, and the application of paper-base laminates. 
It is well illustrated and contains photomicrographs fur- 
nished by PATRA. 


Copies of all books reviewed in this issue may be obtained 
from the Book Dept., Tappi, 122 EK. 42nd Street, New York 17, 
INGEY 
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Slime Acclimatization 


PAUL A. SARTORETTO 


Tur slime preventatives in widespread use belong to 
either the organic mercurial or chlorinated phenol types. 
Phenyl mercuric acetate and pentachlorophenol are the most 
popular examples of each of these two types. Although 
phenyl mercuric acetate is approximately 15 times more ex- 
pensive than pentachlorophenol, the cost factor is balanced 
by the high bacteriostatic and fungistatic efficiency of the 
mercurial. Appling has reported that 1 p.p.m. of phenyl 
mercuric acetate will inhibit Aerobacter aerogenes and Asper- 
gillus niger. The former is the most prevalent organism in 
paper mill slime, and the latter is also a common fungus type 
encountered in paper mill systems. 

There are some mill systems which have operated for years 
with either type of slimicide and have used these interchange- 
ably without appreciable cost advantage. A few mills report 
encountering a phenomenon of slime acclimatization necessi- 
tating shock treatments of suddenly reversing back and forth 
from mercurials to chlorinated phenols in order to control or- 
ganisms which have become resistant either to one treatment 
or another. 

It has been found that the majority of the mills have ob- 
tained favorable slime control with mercurials exclusively. 
However, as a result of investigating complaints in a few mills 
using large amounts of mercurials without satisfactory con- 
trol, mixed slime cultures have been obtained which demon- 
strate unusual resistance to all types of mercurials. These 
same mixed organisms are also slightly more resistant to the 
usual chlorinated phenol dosage. 

The penicillin cup plate method appears the best bacterio- 
logical test to offer visual representation of this phenomenon. 

The mixed slime taken from slime boards was cultured and 
subcultured for 3 successive days to obtain high virulency. 
One milliliter of slime culture medium was mixed with 30 ml. 
of sterile warm liquid nutrient agar medium in a Petri plate 
and the mixture was allowed to harden. Porcelain cylinders 
with one edge beveled were sunk into the agar to a depth at 
which the beveled edge was submerged; 0.15 milliliter of a 
known dilution of slimicide was pipetted into the cylinder, 
and the plates were incubated at 37°C. for 48 hours before 
readings were taken. Slow diffusion of the slimicide into 
agar occurs with the formation of a ring or a clear zone of 
inhibition around the porcelain cylinder. The slimicide with 
the largest zone is most effective. 

The results of a typical study can be summarized as follows: 
one sample was found to be susceptible to both mercurials and 
chlorinated phenols and bore a close relationship to Aero- 


Pauu A. Sartoretto, W. A. Cleary Corp., New Brunswick, N. J. 


bacter aerogenes. The addition of small quantities of chlorin- 
ated phenols to mercurials had no value in inhibiting its 
erowth of Aerobacter aerogenes. Another slime was resistant 
to mercurials but susceptible to them in the presence of small 
quantities of chlorinated phenols. - j 

Regarding the accuracy of these tests, it was demonstrated 
that an increase in concentration is not always accompanied 
by a corresponding increase in zone inhibition. It is doubtful 
that the accuracy is better than 20% plus or minus. 

Continuing the study with second sample of slime using a 
modified FDA 198 method for determining the effect of ger- 
micidal dilutions of phenyl mercuric acetate and various 
chlorinated phenols and mixtures thereof, results were ob- 
tained that were somewhat consistent with the penicillin cup 
plate method. 

The following procedure was used: 10 milliliters of each 
slimicide dilution were inoculated with a 1 milliliter 24-hour 
broth culture of the slime. After 60 minutes had elapsed, a 
loopful from each dilution tube was transferred to a Petri 
plate containing sterile nutrient agar. The plates were incu- 
bated at 37°C. for 24 hours. The results represent the dilu- 
tion necessary to produce 100% kill of the slime in 1 hour. 

From the results of these tests (Table I): (1) It can be con- 
cluded that phenol coefficients or inhibition concentrations de- 
rived from tests with pure organisms are not always reliable 
for evaluating slimicides. (2) Mixed slime samples vary from 
mill to mill and it is possible that occasionally slime acclima- 
tization will be encountered which calls for special treatment. 
(3) Mixed slime taken from the paper mill affords better sam- 
ples for evaluation. (4) Our bacteriological results indicate 
that very small percentages of chlorinated phenols will as a 
rule enhance the germicidal and bacteriostatic activity of 
mercurials, but this is not always true. The proper treatment 
during slime acclimatization periods is not necessarily shock 
treatment of mercurial and chlorinated phenol on alternate 
weeks or months but probably simultaneous treatment. 
(5) Slug treatment involving germicidal dosages of mercu- 
rials should be more effective in certain instances with low 
concentrations of chlorinated phenols. 

In view of chlorinated phenol odor problems encountered 
in some mills, it is encouraging to note that the chlorinated 
phenol concentrations in combination with phenyl mercuric 
acetate are extremely low. Furthermore, pentachlorophenol, 
the least odorous, is just as effective as the other chlorinated 
phenols, contrary to phenol coefficient values determined by 
the manufacturer. 

A final word of warning regarding compatibility of mercu- 
rials and chlorinated phenols; mercurials are cationic germi- 
cides whereas chlorinated phenols are anionic. They will co- 
precipitate forming mercurial salts of the chlorinated phenols 
up to a certain dilution. For example, phenyl mercuric ace-. 
tate and pentachlorophenol will form insoluble phenyl mer- 
curic pentachlorophenate at dilutions of 100 p.p.m. at a pH 


Table I. Germicide Dilution Necessary to Produce 100% Kill of Slime in 1 Hour 


Phenyl mercuri Pentachloro- -Phenyl- -Tri - 
acetate, pan hens i. poe Dienate (25) p.p.m. ae Coen phen eae en 
100 — 2000 — 10,000 + + 10,000 — 10,000 + + 
50+ 1000 — 5,000 + + 5,000 + 5,000 + se 
20-++ 500+ 2,000++ 
20 40 — 
10 20 — 
1 2+-+-+ 
20 40 — 
10 20-++-+ 
1 eae sp 
10 20 — 
I 10+++ 
20 40 — 
10 20+ 
Growth of slime. — indicates no growth; +--+ moderate growth; + light growth; and +++ heavy growth. ie 
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7.5 or below. Above a pH 9 the two are bareiy compatible at 
1000 p.p.m. It is therefore recommended that additional 
alkali should be added over and above the amount necessary 
to form the soluble sodium or potassium salt of chlorinated 
phenol in order to increase compatibility. Also make sure 
that the points of addition are such that when they meet in the 
mill stream, they are properly diluted. Or if the point of addi- 
tion for each is the same, make sure that timing of addition 


will insure proper dilution. 


Presented at the Annual Meeting of the Technical Association of the Pulp 
& Paper Industry, New York, N. Y., Feb. 20-23, 1950. 


Steam Improvement—Settling Pulp and 
Paper Mill Waste Waters and Dewatering 
Bulk Solids 


AUGUST S. ERSPAMER and WILLIAM D. RICE 


Tuis paper describes the steps taken by a pulp and 
paper mill toward the solution of its waste disposal problem. 
These include reduction to a minimum of wastes inside the 


_ mill by good housekeeping and improvements in equipment 
and operations. 


Pilot plant studies were carried out to 
obtain information on sedimentation and sludge handling 
which could be applied to a process for treating the wastes 
requiring outside treatment. Plain settling was found to 
effect a reduction of 63% in turbidity, 86% in suspended 
solids, and up to 98% in settleable solids at an optimum 
detention time of two hours. A 15% B.O.D. removal was 
observed while pH and color remained practically unchanged. 
The addition of chemicals in reasonable quantities did not 
significantly affect the results of plain sedimentation. Sludges 
from plain settling could be dewatered on an experimental 


-rotary vacuum filter to give a handleable cake with loadings 


in the range of 1.2 to 5.2 pounds per square foot per hour, 
The P. H. Glatfelter mill, located in Spring Grove, Pa., 
on the west branch of Codorus Creek, is a semi-integrated 
mill manufacturing book, bond, and other grades of fine 
papers. The present capacity is 180 tons of finished paper 
per day as compared to 1500 pounds daily when the mill was 
founded in 1864. In order to attain the current productive 
capacity, the mill has undergone a number of successive 
modernization and expansion programs, the latest of which is 
nearing completion. The major departments of the mill are 
the steam and power plant, pulp mill, bleach plant, deinking 
plant, and paper mill. The pulp mill produces unbleached 
pulp, cooking pine and local hardwoods by the soda process. 
This pulp is bleached to a high white color in the bleach plant 
by a four-stage bleaching process. In the deinking plant 
waste papers are treated to remove the ink and then bleached 
to give a pulp suitable for white papers. The bleached 
pulps from the bleach plant and deinking system as well as 
purchased bleached pulps are used in the paper machine 
department along with fillers, rosin, dyes, and papermaker’s 
alum to produce the various types of high-grade papers. 
The mill main effluent wastes include the chlorination and 
caustic extraction stage washer filtrates in the bleach plant, 
deinking washer discharge, paper machine losses, and wash- 
ups. Some of the wastes from the pulp mill, the lime sludge 


— in excess of lime kiln capacity and carbon, a byproduct of the 


soda recovery process, are pumped to sludge basins where the 
carbon and lime sludge are allowed to settle and the effluent 
then released to the creek. The domestic sewage of the mill 
is separated from the process wastes and diverted into the 
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public sewer system of the borough of Spring Grove. The 
pollutional effects of an industrial waste on a stream, aside 
from appearance, are due to bulk solids which settle out and 
cause deposits in the stream, suspended matter, and soluble 
materials. Substances present in the pulp and paper mill 
wastes include fiber, fillers, soluble oxidizable materials, 
salts, pulp-processing rejects such as knots, screening rejects, 
carbon, lime sludge, spent cooking, deinking, and bleaching 
liquors. 


INSIDE TREATMENT 


The company has always had an interest in stream improve- 
ment, not only from the standpoint of reclaiming raw ma- 
terials, an economic necessity, but also because of the desire 
to improve the stream as a public service and as a means of 
building good will. Much of the required treatment can be 
accomplished in the mill itself. Moreover, the most effective 
and usually the least expensive methods of waste disposal are 
preventive and corrective measures applied at the source. 
Any reduction of solids discharged to the creek effected by 
careful and improved mill operation results in a direct benefit 
to the stream. This may be termed inside treatment. 
Realizing this, the P. H. Glatfelter Co. has constantly kept 
on the alert in regard to improved means of minimizing losses 
to the sewer. 

At an early date the company instituted a program for the 
development of paper-machine white-water systems which 
would be “closed” as much as possible. The program in- 
cluded paper-machine flow and white-water surveys to deter- 
mine existing losses and the extent to which their prevention 
was feasible. Furthermore, such surveys were conducted 
so that the results of improvements could be evaluated. 
Reduction in the use of fresh water to a minimum was 
essential not only in order to economize on water usage but 
also to simplify the reuse of white water. The increased 
recirculation and reuse of white water on the paper machines 
was the next logical step. The white-water systems of the 
various paper machines were redesigned thus permitting 
the use of more white water and resulting in considerable 
reduction in the amount of white water discharged from the 
paper machines. In conjunction with white water utiliza- 
tion, the company installed the latest and most efficient 
saveall equipment available to remove fiber and filler from 
the excess white water. The excess white water discharged 
from the paper machines was collected in large tanks and 
used in place of fresh water for washing pulps in the bleach 
plant. In this way a considerable amount of white water 
was reused, fresh water conserved, and the contribution to 
stream pollution thereby reduced. 

These efforts, although extensive, were intensified when the 
company was notified by the Sanitary Water Board of the 
State of Pennsylvania to submit to the board for approval a 
report including detailed construction plans for works to 
provide treatment for the waste waters “‘to effect a reduction 
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Schematic diagram—waste-treatment pilot plant 
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in their pollutional characteristics equivalent to the complete 
treatment of municipal sewage.”’ As a part of the program 
to comply with the board’s directive, consulting engineers 
were engaged and the stream improvement program was 
carried out cooperatively. To justify an installation of a 
treatment works, which is certain to require a large capital 
outlay, there must be assurance that the proposed installation 
will function effectively and produce results commensurate 
with expenditure and the requirements of the Sanitary 
Water Board of the State of Pennsylvania. Neither the 
interests of the public, the Sanitary Water Board, nor the 
company would be served by the premature construction of 
treatment facilities without full and careful consideration of 
all the factors involved. 

There is, at present, no recognized and standardized 
method for the treatment of wastes from a semi-integrated 
pulp and paper mill. The solution of the problem must be 
realized through progressive stages. The first point of attack 
is to determine the characteristics of the wastes which may be 
expected from day to day. There will always be some 
variations, but it is important that these variations be evened 
out as far as practicable so that the volume and composition 
of the wastes to be treated may be determined within reason- 
able limits. Until such time as improvements in mill opera- 
tion and control are fully effective and a composite waste of 
predictable characteristics is established as routine, experi- 
mental work on a pilot-plant scale was not fully warranted. 

The technical department carried out extensive surveys 
and made detailed flowsheets of the entire mill showing the 
place of occurrence, volume, and type of water used. Plans 
were worked out to further reduce the usage of fresh water 
by making changes in operations and more use of white 
water. Efforts were also concentrated on the elimination of 
leaks, unnecessary usage and waste of fresh and white water, 
tank overflows, etc. The technical department instituted a 
program aimed at helping mill-operating personnel reduce 
waste and, at the same time, educating them to the impor- 
tance of preventing and eliminating waste. When the mill 
operations were surveyed, note was made of the various 
points or operations where it was known or believed that 
improper conditions might occur. From the survey an ex- 
tensive list of check points was compiled for daily observation. 
The listing was grouped or broken down according to the 
various departments and sections of the mill. Some 200 
check points were listed and checked daily insofar as was 
practicable. 

Improper conditions were reported orally to the operators 
and by written notification to supervisory personnel. Upon 
oral notification, the operator or foreman checked into the 
condition and corrected it, if possible. If maintenance 
attention was necessary, steps were taken to obtain the serv- 


Fig. 2. Waste-treatment pilot plant 
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Fig. 3. Settling tank—top view 


ices required. The second step in reporting of conditions 
made use of a report form whereby written notification of an 
improper condition was directed to the mill superintendent 
with copies to management and the engineering department. 
Upon written notification, a further check was made by 
manufacturing supervision to confirm that action toward 
correction had been taken. If the condition could not be 
corrected without major repairs or alterations, or if it re- 
curred too frequently for any other reason, the condition was 
specifically referred to the attention of management for 
decision as to what action was to be taken. 

The importance of the program was emphasized to mill 
personnel by taking hourly samples of the main effluent 
discharge and displaying them in a prominent part of the 
mill. This sampling was carried on as one of the duties of 
the paper-quality control testers. In the event any excessive 
amount of fiber, filler, or other waste was noted in the sample, 
the mill superintendent or a person designated by him was 
notified at once so that the cause could be investigated and 
the condition corrected. The program is currently being 
implemented by locating additional stations for the sampling 
of departmental sewers as an aid to the tracing of sources of 
excessive stock and other losses. An hourly schedule of 
sampling at the various locations, with sample racks provided 
for display of the samples, will be carried out under the 
supervision of foremen capable of quickly identifying the 
particular source of waste and acting for immediate correc- 
tion of the condition. 

In order to follow the changes in the waste discharged 
brought about by more efficient mill operation and improve- 
ments, as well as to determine the volume and character of 
combined wastes which must be treated, more accurate 
methods of measurement and sampling the waste discharged 
in the main effluent were utilized. The rectangular weir with 
manual sampling and visual measurement of flow rate was 
replaced by a 3-ft. venturi flume equipped with a float- 
activated unit which electrically transmitted the flow meas- 
urement to a recording and integrating flowmeter located in 
the laboratory. An automatic sampler, which takes a 
volume of sample in proportion to the flow, was also installed. 
In a 2-year period, in spite of increased mill output, a re- 
duction was brought about in the volume of waste from 
8'/; million gallons per day to 6'/, million gallons per day. 
At the same time a considerable decrease in solids discharged 
was realized, as well as a stabilization in the character of the 
waste, a prerequisite to any treatment works. 


PILOT PLANT PROGRAM 


In spite of mill improvements and reduction of pollutional 
load by inside treatment, there still remained a large volume 
of waste which required outside treatment. In order that a 
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Fig. 4. Experimental rotary vacuum filter 


method could be devised to make such treatment most 
effective and within economic range, a pilot plant (/) was 
constructed and put into operation. The general program 
layout was developed through the joint efforts of the technical 
department, the consulting engineers, representatives of 
management, and the National Council for Stream Improve- 
ment. Engineers from the State Sanitary Water Board also 
contributed valuable suggestions in the course of various 
meetings. 


Description of Pilot Plant 


A schematic diagram of the waste-treatment pilot plant is 
presented in Fig. 1 and the plant is shown in Fig. 2 with the 
settling tank on the left and the flocculating tank on the 
right. 

The waste from the main effluent channel was pumped 
to the pilot plant by a 200-g.p.m. centrifugal pump protected 
by a bar sereen. The selector flume, a portion of which 
served as the stilling box, regulated the rate of flow. The 
volume of flow was measured by a 3-inch venturi flume and 
chemicals, when called for, were added at the discharge end 
of the flume. A 50-gallon closed wooden barrel with a 
bottom inlet and a side outlet near the top served as the 
flash mix tank. This was followed by a 6 by 6-foot cylin- 
drical wooden flocculating tank. 

The circular settling tank (Fig. 3), a wooden stave tank 14 
feet in diameter and 143/, feet deep, was fitted with a 45° 
sloped-cone bottom. The effective settling depth and 
detention volume were 11!/, feet and 10,100 gallons, re- 
spectively, and a 2-hour detention time was attained at a 
throughput of 84.5 gallons per minute. The baffle sub- 
merged inlet was at the center of the tank and the submerged 
outlet at the perimeter was equipped with a scum baffle. 
The tank was provided with decanting pipes to remove the 
supernatant waste at the end of a run prior to withdrawing 
the sludge. 

The hopper bottom of the settling tank served as a col- 
lector for the settled sludge which was drawn off by gravity 
to the sludge measuring tank. A 1 by 1-foot rotary vacuum 
filter (Figs. 4 and 5), covered with a 60 by 40 mesh stainless- 
steel wire cloth, was employed for the sludge dewatering 
tests. The filter had a total filtering area of 3.14 square feet 
and was operated at a vacuum of 25 to 27 inches, with 25% 
submergence. 


Procedure 


The pilot-plant program was divided into two phases, 
sedimentation and sludge handling. The sedimentation 
tests covered both plain settling and settling aided by chemi- 
cal treatment, using alum and pickling liquor. The test 
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runs were 6, 7, and 9 hours in length for detention times 
of 1, 2, and 4 hours, respectively. In the plain settling tests, 
ten repeat runs were carried out under each set of conditions. 
The chemical coagulation tests were exploratory in nature 
with only one or two runs being made at each of the test con- 
ditions. 

Two composites of the influent and effluent wastes, con- 
sisting of samples collected every 15 minutes, were made for 
each run. One influent (or effluent) composite represented 
the first part of the run and the other composite the last part 
of the run. The supernatant waste in the settling tank was 
decanted down to the sludge level at the end of each run and 
the sludge withdrawn to the sludge measuring tank. The 
volume of sludge was then recorded and a sample taken for 
analysis. 

Sludges obtained by plain settling were filtered on the 
rotary-vacuum filter with and without sludge conditioning 
and/or compaction. The investigation covered (1) the 
general characteristics and filterability of plain-settled 
sludges, and (2) effects of sludge conditioning and/or com- 
paction. The chief materials used for sludge conditioning 
were lime and carbon, the latter derived from the pul»-mill 
recovery system. A total of 134 filter runs were made on 
65 different sludges with approximately 30 gallons of sludge 
being used for each test. Filtering cycles of two and one- 
quarter and six minutes were employed and the average 
length of run was one-half hour. Imhoff cone tests were 
performed on mixtures of mill-waste and sludge filtrate to 
determine effects of filtrate addition upon mill-waste settling 
characteristics. 


Analytical Methods 


The analyses are covered by the procedures outlined in 
standard methods (2). The B.O.D. determinations were 
made using standard water seeded by fresh sanitary sewage. 
Turbidity was determined with a Hellige turbidimeter and 
pH with a Leeds and Northrup, No. 7662, pH meter. 


? 


RESULTS 


Plain Sedimentation 


Data summarizing the results of plain sedimentation, 
including the effect of detention time, are presented in Table 
I. A high reduction in settleable solids volume was effected 
by plain settling with detention times in the range of 1 to 
4 hours exerting only a small effect. The over-all average 
turbidity removal was 60% and the suspended solids reduc- 
tion averaged 85%, being 82, 86, and 88% for 1, 2, and 
4-hour retention times, respectively. The differences in 
pH and color of the waste before and after treatment were 
negligible and the 5-day B.O.D. reduction averaged 15%. 


Vacuum filter in operation 
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Table I. Plain Sedimentation—Effect of Detention Time 
Detention time, hr. 1 2 + 
Number of runs 10 10 10 
Settleable solids 

Influent, ml. /]. 32 30 27 

Effluent, ml./1. 1.0 0.7 0.2 

Removal, % 97 98 99 
Suspended solids 

Influent, p.p.m. 623 744 628 

Effluent, p.p.m. 113 99 76 

Removal, % 82 86 88 
Turbidity 

Influent, p.p.m. 212 266 212 

Effluent, p.p.m. 101 96 77 

Removal, % 53 63 64 
pH 

Influent Cotl 9.0 8.0 

Effluent 7.5 8.8 7.8 
Color 

Influent, p.p.m. 290 250 270 

Effluent, p.p.m. 275 250 260 

Removal, % 4 0 3 
B.O.D. 

Influent, p.p.m. 164 145 185 

Effluent, p.p.m. 139 124 157 

Removal, % 16 15 15 
Sludge 

Concentration, % Bf 4.2 3.0 

Ash, % 40 44 4] 

Loss on ignition, % 60 56 59 


The sludge obtained had an average concentration of 3.6% 
and on analysis gave an average of 42% ash and 58% loss 
on ignition. 


Chemical Treatment 


The results of chemical flocculation tests are given in 
Table II. These studies were exploratory in nature and 


Table II. Effect of Chemical Addition—Detention Time 
Constant at Two Hours 


Pickling Pickling 


Chemical added None Alum Alum liquor liquor 
Dosage, p.p.m. 0 100 400 100 400 
Number of runs 2 1 1 2 2 
Settleable solids 

Influent, ml./1. 29 15 24 17 23 

Effluent, ml./I. 0.2 0.2 0 0.2 0.1 

Removal, % 99 99 100 99 99 
Suspended solids 

Influent, p.p.m. 478 173 340 377 478 

Effluent, p.p.m. 57 41 47 52 97 

Removal, % 89 76 90 85 78 
Turbidity 

Influent, p.p.m. 220 80 105 162 275 

Effluent, p.p.m. 85 23 30 55 75 

peers, % 61 71 71 65 72 

Influent OQ 6.0 7.0 (oil Goll 

Effluent 7.9 5.0 4.4 6.6 6.4 
Color 

Influent, p.p.m. 100 200 150 200 125 

Effluent, p.p.m. 100 180 60 250 215 

Removal, % 0 10 60 —25 —55 
B.O.D. 

Influent, p.p.m. 178 130 116 174 204 
Effluent, p.p.m. 133 100 78 130 145 
Removal, % 26 23 33 30 29 


indicate that the only significant change brought about by 
addition of chemicals was a 60% reduction in color when 400 
p-p.m. of alum were used. Pickling liquor, on the other 
hand, tended to increase the color of the effluent from the 
pilot plant. 


Sludge Filtration 


Table IIT shows the results obtained when sludges produced 
by plain settling were filtered on the experimental rotary 
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vacuum filter. Loadings ranging from 1.2 to 5.2 pounds 
dry solids per square foot per hour were obtained, dependent 
largely upon variations in concentration and filtering cycle. 
It was found that concentration of the sludge had a decided 
effect upon loadings attained, higher concentrations, In 
general, resulting in higher loadings. On the average, higher i 
loadings were obtained at the faster (two and one-quarter 
minute) cycle, but resulting cakes were also wetter and 
sometimes difficult to remove. Cakes produced at the 
six-minute cycle were generally drier, thicker, and more 
readily handleable. Little variation was experienced in 
sludge composition, hence no particular correlation between 
this factor and filtering characteristics. 


Table III]. Experimental Rotary Vacuum Filter Tests 
Unconditioned Sludges 
Sludge 
Concentration ; 
Range, % 2.0-2.9 3.0-3.9 4.0-4.9 5.0-5.9 
Average, % 2.5 3.90 4.4 Sara 
Ash, % 40 39 41 45 
Loss on ignition, % 60 61 59 55 
21/,-Minute filter cycle 
Number of tests 3 15 6 1 


Filter cake 
Lb. /sq. ft. /hr. 
Moisture, % 75 76 78 71 
Thickness, in. 
Filtrate, gal./sq. ft./hr. 
6-Minute filter cycle 
Number of tests 8 ihe 9 1 
Filter cake 
Lb. /sq. ft. /hr. 
Moisture, % 72 72 72 65 


Thickness, in. 3/39 4/39 7/39 8/39 
Filter cake (composite) 
Ash, % 39 38 41 50 
Loss on ignition, % 61 62 59 50 
Filtrate (composite) 
Suspended solids, p.p.m. 821 733 901 1530 
Vol. susp’d. solids, p.p.m. 394 300 379 733 


Results of conditioning studies covering 15 runs indicate 
that an average increase in net loadings up to 45% was 
realized through the use of lime (flocculant) or carbon (inert 
filter aid). Approximately 25% increase in loading was 
obtained after 24-hour compaction of the sludge. A typical 
run illustrating effects of conditioning and compaction is 
shown in Table IV. 


Table IV. Sludge Compaction and Conditioning Tests 
Vacuum Filter Run 57 


Sludge Cake 
concentra- Filter loadings* moisture, 

Compaction tion, % Conditioner Toss et % 
None Sel None 1.4 1.4 75 
24 hours 3.9 None LEG LG 78 
None 3.7° Carbon-30% 2.8 2.2 73 
None 2.9° TLime-5% CaO 1.8 ihe? 70 
None 2.8> ime-10% CaO 2). 2.0 72 


* Lb./sq. ft./hr. Net loading = gross less conditioner. 
b Includes conditioner. 


The character of filtrate from the rotary filter was similar 
to that of the raw mill waste. Imhoff cone tests demonstrated 
that filtrate addition to raw waste had very little effect upon 
settling characteristics, changes in amounts of settleable 
and nonsettleable solids being insignificant. 


CONCLUSIONS 


; The proper disposal of wastes from a pulp and paper mill 
Is a Major problem involving both the elimination of wastes 
inside the plant by good housekeeping and improved methods 


of mill operation as well as outside treatment of the stabilized 
wastes discharged. 
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Pilot plant studies to obtain information on sedimentation 
which could be applied to a system for outside treatment of 
the stabilized wastes indicated that plain settling at an 
optimum detention time of 2 hours effected a reduction of 
63% in turbidity, 86% in suspended solids, and 98% in 
esttleable solids volume. The B.O.D. removal was small 
(15%) while pH and color remained practically unchanged. 
The results of plain sedimentation are not appreciably im- 
proved by the addition of chemicals in reasonable amounts. 
_ The sludge produced by plain sedimentation can be de- 
watered on a rotary vacuum filter to form a readily handle- 
able cake containing 68 to 75% moisture with a minimum 
net yield of 2 pounds dry solids per square foot per hour, 
compaction and use of conditioning agents being necessary, 
at times. Higher loadings are attainable, dependent chiefly 
upon the variables of concentration, compaction, optimum 
drum speed, and conditioning. 
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Silicate of Soda Uses in the Paper Mill 


F. ROBERT MAcGONAGLE 


SILICATE OF sopA has long been recognized as a useful 
chemical by the paper industry and, as such, is widely used 
for various purposes. There has been such extensive develop- 
ment in the technology of its use during the past ten years 
that a review of the general subject at this time seems worth 
while. 

In considering the various uses of silicate of soda, it is im- 
portant to recognize at the outset that “silicate of soda” is a 
generic term like paper or coal. In order to properly appraise 
its applications, some conception of the properties of the 
various available forms of silicate of soda is necessary. 

Silicates of soda represent predetermined combinations of 
sodium oxide and silica in forms which are water soluble or 
already in solution. By varying the ratio of the soda and 
silica as well as by manufacturing at different concentrations, 
certain desired properties can be obtained. While there are 
over fifty grades of silicate of soda offered to industry, prob- 
ably the ones most interesting to the paper manufacturer can 
be listed as follows: 

Na.O: SiO» 
1:3.75 


Nw 


1 
:1—Sodium metasilicate 
:2—Sodium sesquisilicate 


It will be noted that the first four ratios, above the line, 
are colloidal solutions, while the last two are readily soluble 
crystalline chemical individuals. All silicates in the list 
have certain properties in common. In the first place, they 
are all alkaline. They all have some wetting power, emul- 
sifying power, ability to saponify materials, and the ability 
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to disperse finely divided solid particles and hold them in 
suspension. When reacted with certain other chemicals the 
silicates decompose, losing their alkalinity, but the products 
of decomposition are often important and very useful in their 
application. 


BEATER ADDITION 


One of the oldest uses for the silicates in paper mills is as 
a beater addition. Two to four per cent silicate is added 
during the beating cycle and is later precipitated by alum. 
This precipitate is gelatinous in form and consists of a complex 
made up of aluminum silicate, aluminum hydrate, and hy- 
drated silicic acid: The optimum pH for silicate precipita- 
tion is approximately 4.5 and the per cent retention when 
properly applied is about 60%. If 1:3.75 is used, the theoreti- 
cal amount of alum necessary to precipitate 100 pounds of 
silicate is 25 pounds whereas, if 1:3.22 is used, 30 pounds of 
alum per 100 pounds of silicate is necessary. Silicates of 
soda often provide an economical and convenient method of 
obtaining the following improvements by properly considering 
the amounts of silicate used, the order of furnish additions, 
beating time, time before the alum is added, and the final pH 
in the beater. 

1. Improved finish. The presence of properly precipi- 
tated silicate in the sheet tends to lay the nap and shows up 
as improvement in finish, A better pick test is often noticed. 

2. Greater hardness. If silicate is added early in the 
furnish and alum added just before the beater is dropped, a 
definite improvement in hardness is indicated by the rattle 
and snap of the sheet. 

3. Increased strength. When silicate is used, increases 
in bursting strength and tear are generally experienced. 

4. Brighter color. On colored papers, colors are fre- 
quently brighter when silicate is in the sheet. 

5. Increased retention. When silicate of soda is added 
to the beater it has the ability to increase the retention of 
size, starch, or clay. As the increased retention of one of 
these materials is important, experience has shown that the 
addition of silicate at the same time as the other material 
is added will increase its retention. 

6. Ink resistance. Silicate is not added primarily to in- 
crease water resistance and does so only by its ability to in- 
crease the retention of the size. For oil-base inks, however, 
the presence of the silicate does aid in preventing the ink 
penetration and in this way can improve the printing quali- 
ties of the sheet. 

7. Increased ash. By the retention of silica in the sheet, 
the ash is increased. 

8. Shorter beating time. It is sometimes desired to ob- 
tain a certain degree of hydration as rapidly as possible and, 
by holding the beater on the alkaline side, the alkalinity of 
the silicate aids this hydration and permits attaining desired 
results. 

9. Beater conditioning. This is particularly important 
in hard water areas where the system is not entirely closed. 
If some make-up water in the beater is hard when the size 
is added, the tendency is to precipitate the size with the 
calcium and magnesium hardness of the water and give spotty 
sizing. The addition of silicate in the beater at the beginning 
of the furnish enables it to react with the hardness of the 
water before the size is added and thus overcomes this 
difficulty. 


RAG COOKING 


Rag mills are confronted with the problem of cooking the 
rags and also getting them to a point of cleanliness necessary 
for rag stock. Caustic soda has been popular for this purpose 
for a long time, but the addition of some sodium metasilicate 
has proved beneficial. On one test, 4000 pounds of rags were 
cooked for 10 hours in 2200 gallons of water with 320 pounds 
of caustic, 80 pounds of metasilicate, and 25 pounds rosin size. 


TTA 


Results were excellent. In some instances, the rags are given 
a preliminary washing with hot water. The addition of some 
silicate (1:1) plus a little rosin size followed by 20 minutes 
of washing proved satisfactory for such an operation. 


DEINKING 


Considerable work has been done over the last several 
years in deinking waste paper. This interest was stimulated 
during the war years by the shortage of virgin pulp and the 
high groundwood content of the waste paper. The papers 
studied ranged all the way from ledger paper containing very 
little ink to highly inked magazine, roto, and varnished 
stocks. Caustic soda or combinations of caustic and soda 
ash have been popular in deinking formulas. Studies over 
the last ten years have definitely proved the advantage of 
substituting highly alkaline liquid silicate for part or all of 
these alkalies. Mills making such a substitution have in- 
creased their brightness at least 5 points. The theory behind 
such deinking practice is that it is more advantageous to 
remove the inks in solid form rather than dissolve them 
under conditions of high alkalinity and temperature and 
allow them to bleed back into the fiber. To avoid this, it is 
believed that the temperature during deinking should be 
kept within safe limits and 180°F. is suggested as a safe maxi- 
mum. Silicate with a 1:1.6 ratio is recommended for de- 
inking. Several of the inherent properties of the silicate are 
utilized. Improved wetting conditions plus dispersion of the 
solid ink as it is removed are two of the properties which aid 
in this process. In addition to this, it has been found that 
the silicates do not yellow the groundwood component of the 
sheet as does caustic soda. Some mills have attempted to 
build a highly alkaline silicate by causticizing a less ex- 
pensive silicate such as 1:3.22 grades. This has proved 
successful in some mills, while in others the benefit of having 
the alkalinity originally tied up with the silica has been re- 
flected by more satisfactory results. In order to attain even 
higher brightnesses the addition of the peroxides, sodium or 
hydrogen, to the silicates has been investigated. The use 
of the peroxides has resulted in even greater brightnesses. 


PULP BLEACHING 


An outstanding development in the last decade has been 
the peroxide bleaching of pulps. Initial work was done on 
groundwood, although the peroxide manufacturers have 
ample evidence that other pulps can be similarly bleached 
with beneficial results. It is reasonable to anticipate that 
peroxide bleaching of all types of pulps will experience a 
steady and rapid growth. The function of silicate in this 
process primarily is to stabilize the peroxides prior to bringing 
them into contact with bleachable material. Since the 
establishment of this use, evidences of other advantages of 
the silicates in improving the pulp quality have been noted. 


WATER TREATMENT 


Considerable time and study have been devoted during the 
last ten years to the application of the silica sols in the 
paper mills. If a silicate such as 1:3.22 is neutralized at a 
concentration great enough to prevent gelation, the silica 
is present in the form of a negatively charged hydrosol. 
As such a sol stands, the micelles grow and develop in the 
direction of a gel structure but, if the sol is further diluted, 
this growth is inhibited, giving a reasonable working life 
so that the propert’es of the sol can be utilized. The sol 
can be prepared either in batches or continuously through 
carefully regulated proportioning equipment. There are a 
number of reacting chemicals which can be used to neutralize 
the silicate and the choice, to some extent, depends on the 
specific use for which the sol is intended. 

A good many mills have chemical treatment and _ filter 
plants to coagulate the turbidity and/or color in the raw 
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water in order to deliver to the mill a water suitable for use in } 
papermaking. The common coagulant for the impurities 
in such water is alum. The positively charged alumina }, 
coagulates the negatively charged color and turbidity in the } 


water forming a floc which is settled, and the clarified water 


passes through filters. Under certain conditions alum alone } 
is not a wholly satisfactory treatment. In the first place, 
in order to completely react and coagulate sufficiently, it is 
frequently necessary to use an excess of alum. This pro- 
duces an excess of positive charge in the system, and this } 


| 
| 
| 
: 


excess charge prevents complete coagulation of the finely 
divided alum floc. In addition to this, alum floc is light and 
feathery and easily broken up. 

On the other hand, if sufficient negatively charged silica ) 
sol is added to the water, after a pin-point floc has started | 
the resulting floe will be tough and heavier and, if broken up 
by agitation, will readily reform. Usually jar tests furnish a ¢ 
guide to determine proper dosages, but 5 p.p.m. silica sol | 
represents a reasonable starting point for such a test. Also 
the isoelectric condition attained by neutralizing the excess } 
positive charge due to the alum will enable the flocculation 
of the finely divided partially formed floc which then will not 
pass to the filter. Evidence of this phenomenon is easily 
observed by inspecting the clear well which becomes much } 
more brilliant after the use of silica sol has been initiated. 

Another use which has developed has been in white water 
treatment. Here, the silica sol forms a similar function in 
coagulating the white water solids and thus aiding their 
removal whether the saveall be of a sedimentation, flotation, | 
or mechanical type. 

Recent interest in preventing stream pollution has also | 
stimulated silica sol studies for clarification of effluents to the 
streams and, here again, the sols have proved their ability | 
to aid in this process. 


OTHER USES 


Another use for activated silica sol is on the paper machine. 
Here again, we have a condition where proper flocculation is 
desirable as the pulps go on the wire. The addition of acti- 
vated silica sol ahead of the headbox has proved beneficial 
in numerous cases. The proper point of addition is subject 
to some checking as the size of the headbox and other factors 
have a bearing. It has sometimes been found that the | 
entrance to the Bird screen gives optimum results and some- | 
times it is beneficial to introduce the sol into the fan pump. — 
About 20 p.p.m. silica sol in the stock is a reasonable starting | 
point for such a test. Usually the weight of the sheet will — 
jump rapidly if the desired effects are being obtained. | 

Silicate of soda is an adhesive and so serves in incidental 
pasting jobs around the mill. For this purpose, 1:2.9 is 
suggested. 

Silicate has also found use as a coating material to grease- 
proof paper. An example of this is in butter carton stock. 
A low alkaline silicate, such as 1:3.75 works best for this pur- 
pose. 

An interesting report was made earlier this year on the use 
of sodium sesquisilicate to improve the rheological properties 
of high solids casein mixtures for roll coatings. Of some 450 
compounds studied, sodium sesquisilicate seemed to the in- 
vestigators to be most satisfactory. 

Finally, every mill has concrete floors and considerable 
trucking, which presents a dusting problem. It has long 
been known that silicate of soda in the form of 1:3.22, if 
diluted in the ratio of 1 part silicate and 4 parts water and 
brushed on a dry concrete floor, which has been cleaned of 
grease, will penetrate the surface. If this is repeated twice, 
giving three applications in all, the silicate will not only fill 
up the voids in the concrete but will react with the free lime 
in the cement, forming a hard calcium silicate surface in the 
concrete, which will inhibit wear and prevent further dusting. 


Presented at the meeting of the Empire State Section of the Technical 
Association of the Pulp and Paper Industry held at Alexandria Bay, N. Y 
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thicago 


~The November meeting of the Chicago Section was held at 
ae Chicago Bar Association, 29 South LaSalle Street, Chi- 
ago, on Monday evening, Noy. 20, 1950. The topic of the 
reeting was ‘Corrugated from A to Z.” 

_Ashort business meeting was held before the program was 
irned over to the panel moderator, F. D. Long, Technical 
Nrector, Container Corporation of America. Mr. Long re- 
iarked that this meeting was a red-letter meeting in the his- 
wry of the Chicago Section since it was the first program 
evoted to the corrugated container field. National TAPPI 
as recognized that no national group had been specifically 
rganized to cover this field and, therefore, a corrugated 
ontainer subcommittee has been set up. Mr. Long, who is 
hairman of this subcommittee, invited all members and guests 
resent to participate in the activities of this committee and 
iggested that the Chicago Section could spearhead work in 
ais field by tailoring future programs to this subject. Chi- 
ago is a “natural” as a leader in this work since more than 
2% of the corrugated machines and sheet plants in the 
ountry are concentrated in or near Chicago. The out-of- 
wn guests were welcomed by the moderator and thanked 
or their interest in the meeting. The attendance was 185. 
mong the visitors were: 


T. C. West, Southwest Corrugated Box, Fort Worth, Tex. 

D. P. MeNeily, Fort Wayne Corrugated, Hartford City, Inc. 

E. W. Amon, A. E. Staley Co., Decatur, Il. 

J. H. Wrightsman, Staley Co., Decatur, II. 

Milton Barle, Hubinger Co., Keokuk, Ia. 

Roy Watson, Hubinger Co., Keokuk, Ia. 

J. V. Bauer, Hubinger Co., Keokuk, Ia. 

J. L. Ferguson, J. L. Ferguson Co., Joliet, Il. 

Burt Mendlin, Cornell Wood Products, Milwaukee, Wis. 

W. R. Tobin, American Boxboard, Grand Rapids, Mich. 

Art Gault, Iowa Fiber Box, Keokuk, Ia. 

C. D. Kelly, Clinton Foods, Clinton, Ia. 

J. M. Newton, Clinton Foods, Clinton, Ia. 

A. C. Junge, Clinton Foods, Clinton, Ia. 

David Bruning, The Mengel Co., Louisville, Ky. 

W. Malinas, S & S Corrugated Paper Machinery, Brooklyn, 
NEY 

Fred Katzung, A. Geo. Schulz Co., Milwaukee, Wis. 

Ray Schmidt, A. Geo. Schulz Co., Milwaukee, Wis. 

Chester Risseeuw, A. Geo. Schulz Co., Milwaukee, Wis. 

H. W. Neuschaefer, Downing Box Co., Milwaukee, Wis. 

B. P. Bowen, Downing Box Co., Milwaukee, Wis. 

Joseph Vukovich, Downing Box Co., Milwaukee, Wis. 

M. W. Thiem, Hoerner Corp., Keokuk, Ia. 


The panel members were then introduced and 8. F. Thune, 
ales Manager, Midwest Division, National Starch Products, 
ne., was the first speaker. 

Mr. Thune reviewed briefly the basic theory of the starch 
rocess for combining corrugated board. The use of starch 
epends on applying a raw starch suspension and using the 
eat of the machine to gelatinize and dry almost simultane- 
usly. The original process was developed with standard 
earl cornstarch because it was most readily available at mini- 
um cost. Recent research has developed chemically modi- 
ed starches specifically designed to obtain characteristics 
hich would give improved results and better machine 
ficiency. The development has led to modified starches 
hich have higher viscosities, lower gelatinization tempera- 
ires, better breakdown resistance on prolonged agitation, and 
eater stability on cooling. The result of this development 
lower starch requirements, higher speeds due to lower swell- 
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ing temperatures, better bond due to greater uniformity of 
starch suspension, and better results with V-board. 

The present world situation makes a discussion of adhesives 
for V-board particularly interesting. The most widely used 
adhesives for this type of board are the starch-urea-formalde- 
hyde formulas. The use of urea-formaldehyde requires an 
acid medial which eliminates the caustic from the formula. 
Lack of caustic raises the gelatinization temperature and 
causes slower machine speeds. Much research is being done 
on waterproofing agents in alkaline media, but nothing tangi- 
ble can be reported to date. 

The supply and availability of starch is currently a major 
concern of everyone. There is an ample supply of the basic 
raw material—corn—and no shortage should occur unless one 
is artificially created as in the later part of World War II. 
The plant capacity of the wet millers is somewhat greater 
than at any time in the past and should be capable of taking 
care of the normal needs of industry. The backlog of orders 
created by the increasing consumption and increased inven- 
tory buying following the Korean outbreak is being reduced 
and the situation should be normal in the near future. Also 
the alkali strike coincidentally created a silicate shortage 
which also put more pressure on starch producers. 

As a final point the work on synthetic resin adhesives for use 
with ungummed tapes and the glued lap containers was men- 
tioned. Many in the industry seem to feel that the glued 
corner box is the coming thing. Several different types of 
equipment are already available for gluing these joints and 
these are currently being improved. 

Art Sperling, Plant Engineer, Downing Box Company, 
followed Mr. Thune with a discussion of “‘Preventive Main- 
tenance in the Box Shop.’ He defined preventive mainte- 
nance as: ‘A means by which, through scheduled periodic 
inspection of buildings and equipment, the need for repairs 
may be discovered prior to point of failure, and shutdowns 
can be planned and repairs scheduled in advance of costly 
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and annoying breakdowns.” In developing a maintenance 
program responsibility must be delegated and a definite line of 
responsibility for repairs to buildings and equipment assigned. 
All maintenance personnel should be informed of this line of 
authority. The department must be set up with competent 
supervision, adequate and balanced manpower, and good tools 
and machines. Simple workable schedules for processing and 
receiving regular maintenance or trouble-shooting requests 
must be worked up. This schedule should include a form 
for weekly maintenance requests to be filled out by each de- 
partment supervisor and due on a specific day every week. 
This form should list all required repairs of broken material 
and all items to be inspected which the supervisor thinks may 
give trouble. After receiving the maintenance requests the 
maintenance department has the job of determining the time 
involved in doing each job and planning and arranging for the 
completion of the work. A form is used for the assignment of 
the work and this form is given to the person who will do the 
job. 

The preventive part of the maintenance program requires 
schedules for inspections. The past experience of the men in 
the shop, the manufacturer’s recommendations, and common 
sense form the sources of inspection data. Forms or check 
lists giving the time for inspection, items to be checked, who is 
responsible, what is found, and the action taken must be 
madeup. The preventive inspection jobs should be paralleled 
with the regular maintenance requests as much as possible. 

The factors usually given as hindrances to the formulation 
and carrying out of a good preventive maintenance plan are 
the increase in clerical and supervisory employees required, 
the already too large load of regular maintenance requests, 
and the fact that continuous operation provides no down time 
for inspections until breakdown occurs. To overcome these 
objections concentrated effort should be made to clean up all 
maintenance requests by use of outside help and contractors, 
the department supervisors should go out of the way to find 
things with which to load their request sheets, and an educa- 
tional program should be instituted to teach supervisors more 
about their equipment so they can locate troublesome noises, 
belts, ete. Better planning by the maintenance department 
supervisor and the gradual building up of the preventive 
maintenance aspects, starting perhaps with new equipment, 
will also help. A strong housekeeping program is vital to a 
good maintenance system. On their corrugator they have a 
method whereby all down time is recorded—slitter turnover, 
jam-ups, etc. These data are summarized and divided into 
mechanical and operational. Then considerable thought is 
given to methods of reducing each source of down time. 

Thus the main features of a simple workable system are: 


Establish a top-notch maintenance department. 

dstablish channels for receiving and processing work re- 
quests. 

Develop sound work scheduling procedures. 

Delegate responsibility for upkeep of buildings and equip- 
ment. 

Maintain scheduled periodic inspections. 

Keep your house and system in order. 

Know what your men are doing and when and where. 
Keep repair and inventory records. 


oie 
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Finally, preventive maintenance should be bolstered with 
the complete cooperation of management and the department 
supervisors. 

Don Santmyers, Industrial Products Development and 
Service Representative for E. I. du Pont de Nemours, Inc., 
Grasselli Division, opened his remarks by stating the main 
advantages of sodium silicate as an adhesive in corrugated 
board manufacturing. These advantages which have en- 
abled it to enjoy over half a century of use are: low cost, 
uniformity of adhesive solution, shipped ready for immediate 
use without mixing, and ability to produce a smooth, firm 
board of highest crush and compressive strength. The main 
disadvantage of silicate adhesives is adhesion to hot plates and 
other machine parts, and this can be minimized by the use of 
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normal amounts of adhesive, scheduling operation on de-} 
creasing board width, or use of corrugating medium 7/4 inch} 
narrower than liners. 

Another operating problem is that of so-called “dusting.” 
“Dusting” occurs because all the silicate does not penetrate 
into the board and it is overdried on the hot plates and flakes 
off. Moisture near the surface is needed to get the silicate 
to wick into the board. Mr. Santmyers demonstrated this by} 
using a moistened cellulose sponge and a dry cellulose sponge 
to blot water that was poured on the table. The moistened 
sponge picked up all the water, whereas the stiff, dry sponge 
did not. 

He then went on to quote test results from a study made at 
the University of Michigan to show the increased rigidity and } 
compression strength obtained by using heavier silicate films, 
The proper spread of sodium silicate can be determined by 
examining the glue pattern on the board. Once the correct | 
pattern has been determined, glue roll clearances, which 
govern the amount of adhesive application, are maintained by 
the use of a feeler gage. The most important single factor in ¥ 
the use of silicate for corrugating is the condition of the ad- | 
hesive rolls and the clearances used. A rule-of-thumb value 
of 1 pound of silicate per 0.001 inch glue roll clearance was 
used to compute the increased costs incurred by use of large 
clearances. Roll clearances should be checked and adjusted; | 


if they get out of line because of wear the rolls should be § 
ground or replaced. If the wear exceeds 0.002 inch consider- 
ation should be given to replacing the rolls—the glue savings 
will pay for the replacement in a short time. 

The adhesive bond should be uniform across the width of 
the sheet and have a slight excess of silicate on both sides of 
the line of contact at the double-face bond and one side at the § 
single-face bond, forming shoulders, which reinforce the board. 
Only sodium-silicate adhesive produces the added strength 
of a load-bearing shoulder. 

The final talk was presented by C. J. Zusi, Vice-President, | 
Container Laboratories, Inc. His discussion of “Testing and 
Quality” was prefaced with the question, “How good are } 
you?” He continued by stating that most people are inter 
ested in knowing how they measure up to what is expected of | 
them and what they expect of themselves. The manufacturer } 
needs an evaluation of the efficiency of his fabrication methods 
and the strength of the resulting box. The user must know 
how well his package will perform the functions for which it 
was designed. The only way to find out and to assure oneself | 
that a continuing supply of satisfactory containers are being 
produced is to have quality control tests made regularly. | 
This is necessary because materials vary and fabrication may 
fall below standard. | 

The kinds of tests to be made depend upon the purpose of 
the check. There is no universal program—it must be set up 
to suit the purposes for which the tests are to be made. 
The purposes of the maker of the boxes are attained by making | 
tests on the component materials, the flat sheets of combined | 
board, and the empty containers. If the ring stiffness test — 
along the grain of the board and along the grain are known, 
it is possible to forecast what the boxes made from those 


Corrugated A to Z panel, l. tor.: Art Sperling, C. J. Zusi, 
S. F. Thune, D. Santmyers, and F. D. Long 
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sheets should withstand in top-to-bottom ‘and end-to-end 
compression. Comparison of the actual compression test re- 
‘sults with the forecasted result yields a fabrication efficiency 
rating. The compression tests are used for this purpose be- 
cause they best reflect important defects which sometimes 
occur in the manufacture of a corrugated box. 
__ The problem of the user of the boxes is quite different from 
that of the maker. He wants to know whether the box will 
function satisfactorily in actual use. Testing programs for 
users should be the result of the combined efforts of the ship- 
/per’s representatives and the testing laboratory after study of 
the nature of the product shipped, the filling, handling, stor- 
ing, and shipping hazards, and merchandising conditions. 
The tests must measure the properties desired in the contain- 
ers: piling resistance; resistance to end impact; score 
strength; cushioning qualities, etc. _ 
| _ There is a wide variety to tests which might be included in a 
program. Convenience and cost must be considered, ob- 
viously, and to some extent these will govern the number of 
_ specimens tested and the kinds of tests to be made. Sampling 
is an important point because, if the specimens are not repre- 
sentative of the lot being checked, the tests cannot be worth 
much. 
_ Costs tend to make tests on empty containers preferred to 
tests on filled containers. The tests on filled containers should 
be made in a cycle designed to simulate the service conditions 
expected in the use of the containers. Vibration, incline- 
impact, drop, drum, and compression tests are some of the 
tests made on filled containers. 
_ The fundamentals of a sound quality check program can be 
seen to be: (1) clear definition of the purpose, types, and per- 
formance levels expected of the various tests; (2) adequate 
_and truly representative sampling; (3) performance of testing 
on suitable machines operated by competent personnel and 
interpreted by qualified technicians; (4) performance of tests 
at regular intervals. Following these principles, quality 
check tests can provide the means for insuring a continuous 
supply of containers meeting specifications and for making the 
packaging dollar go farthest. 


— Question: What flat crush per square inch do you consider 
necessary to get a good printing job on average printing on kraft- 
lined containers? What do you think an average over-all flat 
crush should be? 
Mr. Zusi: A good print job can be obtained with a wide varia- 
tion in flat crush. The corrugations can be smashed and a good 
print job still made. An average over-all flat crush depends on 
flute size and corrugating medium used. A very rough general 
answer is: on A-flute approximately 200 lb. per 9 square inch; 
on B-flute approximately 280-300 lb. per 9 square inch; and on 
C-flute approximately 250-260 lb. per 9 square inch. —, 
Question: What can be done to prevent bleed-through of 
silicate on lightweight liner? Can build-up of silicate on machine 
parts be prevented? ' 

Mr. Santmyer: Bleed-tbrough can be prevented by operating 
the preheater to drive moisture away from the side to be bonded. 
Prevention of the build-up of silicate was covered in the talk. 
Once it has occurred the only thing to do is to scrape. The main 
point is to use normal amounts of adhesive. Wiper blades at 
edges of the sheet can be used to keep bead of silicate from carry- 
ing over to hot plates. Auxiliary equipment can be used, partic- 
ularly on the double backer, to lift single-face board off the 
adhesive rolls and thus keep slug of silicate from forming between 
the flutes and carrying to hot plate section. 

Question: Can a modified starch be made with a gel tempera- 
ture about 130°F. to be used with urea-formaldehyde? If so, is 
it available? 

Mr. Thune: A modified starch can be made with a gel tem- 
perature as low as 130°F., but doubt if it can be used commer- 
cially because of thickening in the pan. ; 

Question: What has caused the decreased corrugator roll life 
experienced in the postwar period? , 

Mr. Sperling: Who has experienced decreased roll life? Our 
present B-flute rolls are chromium plated, are still producing 
board leaving the corrugator with a caliper of 0.125 inch, have 
been running for a year at speeds up to 500 ft. per min., and have 
produced 120,000,000 lineal feet of board. The rule of thumb 
Jineal footage from regular rolls is 60,000,000—nitrided rolls give 
a, little bit more. 

Audience: Nitrided rolls will last longer than chrome-plated 
rolls. 


rAPPI January 1951 Vol. 34, No. 1 


Mr. Sperling: We haven’t used nitrided rolls. Has anyone 
experienced decreased roll life? 

Audience: No decrease. 

Audience: It depends on the corrugating medium; with straw 
you get less life, with semichemical mediums more. 

Mr. Sperling: We have run little straw, and this may account 
for our long life. 

Question: What are the best present tests for measuring the 
quality of adhesion? 

Mr. Zusi: There is no standard test method. There is the 
Thwing-Albert finger equipment which gives bonding strength 
in pounds per lineal inch. The compression test shows up defects 
of adhesion remarkably well. 

Question: At the 500 ft. per minute speeds on the single facer, 
is there an advantage in starch or silicate adhesive? 

Mr. Sperling: We have run starch for over 10 years and so I 
couldn’t give an opinion on that. Is there anyone here that 
could? 

Mr. Long: May I suggest that the starch and silicate suppliers 
settle that question out in the hall! 

Question: Several years ago many plants switched from A and 
B to C-flute. What is hapvening today; are we continuing to 
switch to C, or are we switching back? 

Mr. Sperling: Several years ago we switched to C-flute, but 
felt the pressure and are now running B-flute again. We try to 
run as much B-flute as we can. I don’t think that plants are 
making an all-out effort to go to C-flute because of customer 
pressure. 

Question: Do you have any drum or compression comparisons 
of glued manufacturers joints versus taped joints? Also any cost 
comparisons? 

Mr. Thune: Drum and compression tests have been made, 
however, the results cannot be made public as yet. I believe the 
glued joint is lower in cost. 

Question: What are the outstanding developments on corru- 
gators which account for present speeds? 

Mr. Sperling: These are not named in order of importance— 
the quality consciousness that has pervaded makes operators get 
better knowledge of their machine; shaftless roll stands; im- 
proved rotary cut-offs; improved take-offs; improved corrugat- 
ing mediums; increased steam pressures giving more heat to the 
machine; preheaters. 

Audience: A.C.-D.C. drives eliminate mechanical drives. 

Audience: Increased diameter of corrugating rolls. 

Audience: Increased machine widths. 

Question: With the new modified starch used at lower concen- 
tration, is added drier capacity needed? Does the starch demand 
a premium price? 

Mr. Thune: No added drier capacity is necessary. Several 
modified starches are on the market; some command a slight 
premium, others do not. 

Question: Are the following suitable for use in the corrugating 
industry: wheat starch, potato starch, tapioca flour? 

Mr. Thune: Any starch can be used if properly formulated. 
Questions of cost, availability, and quality all contribute to the 
decision of which to use. 

Question: What test can be made, on a corrugating medium, 
rae forecast the strength (flat crush) of the fabricated 
board? 

Mr. Zusi: We have found that a correlation exists between the 
MD ring stiffness and flat crush test on combined board with one 
medium. A series of tests on one medium can be used to draw up 
curves to predict crush with fair accuracy. This test shows the 
most promise of those studied. 

Question: How do the recent tests on corrugated V-board 
compare to the results obtained in the last war? 

Mr. Zusi: At present corrugated V-board is not quite so good 
as during the latter part of the last war. This statement does not 
apply to the wet and dry mullen—which are slightly better. 
The ply separation is worse. It is believed that this is not due to 
poor adhesives, but due to the fact that many people are making 
V-board that have never done so before and those that have done 
so before have forgotten and everyone is still learning. 

Question: Against what production factors should mainte- 
nance cost be graphed? 

Mr. Sperling: We graph our maintenance cost against MSF 
produced and we get anywhere from 7 to 15 cents per MSF. 
You could also plot maintenance cost against cost per MSF to 
produce, however, the plant might run wild in production while 
maintenance costs remain the same. Another idea is to plot 
maintenance on each major operation (corrugator, printer-slot- 
eters, etc.) against the cost of those operations. 


F. D. Lone 


Lake States 


The second meeting of the Lake States Section was held at 
Green Bay, Wis. The group met at 1:30 p.m. at the Green 
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Bay Pulp and Paper Company offices and was provided with 
euides for a trip through the mill. At 2:45 members were 
reassembled at the Northland Hotel to hear three speakers 
discuss semichemical pulping in their respective fields and 
operations. 

Karl Fries of the Rhinelander Paper Company presented 
a talk on the application of semichemical pulps to specialty 
papers. Dr.§S. R. Parsons of Consolidated Water Power and 
Paper Company presented data and experiences collected in 
Consolidated’s laboratory and operations. Dr. W. W. 
Marteny of National Container Corporation, Tomahawk, 
spoke on equipment in processing semichemical kraft pulp. 
A question and answer period followed the talks. 

Preceding the dinner a social hour was held from 5:30 to 
6:30 and following the dinner a very interesting paper was pre- 
sented by A. Newell Rumpf, Vice-President of the Harris 
Trust and Savings Bank, Chicago. Mr. Rumpf discussed 
Paper Mill Finance and Financing. The attentiveness of the 
group during the presentation and the very favorable com- 
ments by members later attested to the interest of the audience 
in this type of paper. 

One of the largest groups gathered in recent years, 176 
members, attended the meetings. The regular membership 
was augmented by a number of the top executives of mills in 
this area who were sent a special invitation to hear Mr. 
Rumpf talk. 

A. P, ADRIAN 


Lake Erie 


Forty-six members of LEPCA were both entertained and 
educated in the art of “Gravure Printing” at the second meet- 
ing of the season held on November 17. The subject matter 
was well covered by two highly competent speakers. Frank 
B. Johnson of the Intag Division of the Interchemical Corp., 
Cleveland, Ohio, presented a paper entitled ‘““The ABC’s of 
Gravure.” Joseph Martin of the Champlain Company, 
Inc., Cleveland, Ohio, discussed the subject from the press 
manufacturer’s viewpoint. 


The ABC’s of Gravure 


FRANK B. JOHNSON 


GRAVURE, the baby of today’s three important printing 
processes, was first printed from a web in England on Aug. 1, 
1895. In America, the first rotogravures were made in 1905. 
Going back some 500 years to the time of Pope Nicholas V, 
we find evidence of the founding of the technique which gave 
the world intaglio printing. Nicholas V was a patron of the 
arts, builder of the Vatican, founder of its library, planner 
of St. Peter’s. He commissioned a goldsmith named Fini- 
guerra to execute a “Pax,” or religious medallion representing 
a scene from the Life of Christ. Finiguerra, one of the great 
craftsmen of his day, incised this scene in a golden tablet. 
To prove the perfection of the engrailings in the design, he hit 
upon the idea of mixing lampblack with oil, smearing it over 
the design, and wiping off the excess from the top. The im- 
pression he made of that golden tablet still hangs in the print 
room of the Paris library. 

There were many men who, from the 15th century on down 
through succeeding centuries, contributed to the various proc- 
esses from which present-day gravure was evolved. But it 
remained for Karl Klie (or Klietsch), a Bohemian, to combine 
the various ideas into a workable method for producing photo- 
gravure. The fundamental principles which he evolved are 
basically those in use today. 

Gravure is a photo-mechanical method of intaglio printing 
whereby tone values are produced from incised cells or “dots.” 
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In letterpress, the image area is printed from “relief” dots, 1.¢., 
raised surfaces. In offset, the image is printed from a flat or 


nealy flat surface. Both letterpress and offset utilize the — 


half-tone screen for reproducing tone values. The half-tone 
screen produces a nonuniform surface area, wherein the high- 


light tones are reproduced by small dots, widely spaced, while 
the shadow or dark areas are reproduced by larger dots, 


closely spaced. These nonuniform half-tone areas all carry a 
single, uniform thickness of ink. 

The gravure screen, on the other hand, is composed of 
small, uniform cells which can be etched to various depths 
in a copper surface. The process therefore achieves its tonal 


values by the various depths to which these cells are etched, — 


thus enabling them to deposit an actual thickness and thinness 
of ink film on the stock. In other words, it has a uniform 
surface area, but a variable thickness of ink. These, then, 
are the reasons why gravure has the richness of tone and the 
photographic result which distinguishes it from the other proc- 
esses. 

Of course, gravure, like the other printing processes, has its 
advantages as well as its limitations. Among the advantages 
of the process are: 

1. PxHorocrapuic Quauitry. It can use almost any type 
of reproduction for copy. Although the better the copy, the 
better the results. Since continuwous-tone negatives and posi- 
tives are made, it is desirable that the original copy contain no 
screen pattern, since the gravure screen will tend to form a 
moiré effect with it. 

2. Toner Rana. Because the process has the longest. 
tone range of any of the processes, its use is particularly desu- 
able when photographic effect is a major desire. But brilliant. 
results are obtained through the greater ‘‘coverage”’ which 
is reproduced on the printed sheet. 

3. Frye Deraru. The process reproduces fine detail ever 
on some coarse surfaced stocks. The common gravure screen: 
has 150 lines to the inch or 22,500 dots or cells to the square 
inch. Due to the larger number of “dots” per unit area, as 


well as to the variable depths of the cells or dots, greater 


coverage is obtained on the printed sheet. 

4. INcoNspPIcuOUS ScREEN. The screen pattern of 22,500: 
dots to the square inch is not discernible to the naked eye. 
Consequently the effect is that of continuous tone reproduc- 
tion. 

5. Prints oN Wipe Rance or Stocks. Gravure prints: 
on a wide range of materials from the glass-smooth surface of 
cellophane, through semifinished and coated papers, to box- 
board. Of course, there are certain factors in each case which 
must be controlled in order to carry the dot formation. For 
irregularities in the surface of the stock, if they approach the 
cell diameter of 0.005 inch, will cause partial or complete: 
loss of contact between paper and ink. 

6. Economical ror Lone Runs. High-speed presses and 
fast-drying inks give rapid production, making the process. 
economical for long runs. The copper cylinders may be 
chrome plated which increases the wear resistance of the eylin- 
der, enabling them to produce literally millions of impressions. 
I can recall a catalog run of over 7 million signatures from a. 
single set of cylinders. 

The above are some of the many advantages of the gravure 
process. But there are several important limitations which 
must not be overlooked when considering the process. Chief 
among these limitations are: 

1. Ercnine or Muuripace or or Repwat Design CyLin- 
pERS. Unlike letterpress, where the various pages or com- 
ponent plates are etched separately, the gravure cylinder is. 
covered with 16 to 24 imposed pages, or with repeat designs. 
In other words, we have the simultaneous etching of a large: 
number of pages or designs which must be uniform and even. 
There are many factors which make this difficult to achieve, 
although the industry is making great strides along this line. 

2. Province Brrorre Run. While some cylindermakers 
have proving units, many lack the facilities or find them too 
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expensive and too inconclusive to use. Therefore one of the 
‘limiting factors of the process is the inability to prove cylin- 
‘ders before the run. Most proving units will give you an 
‘indication of a cylinder’s value, but the ultimate result will 
only be determined under actual running conditions. 


3. Corrections Harp ro Maker. Corrections of tone 
‘values or of other errors are often slow, expensive, and at 
times impossible to make. Remember you are dealing with a 
| eylinder of many pages or of various designs, hence your cor- 
‘recting problem is often multiplied. It is not only costly to 
/ remake cylinders, but press delays are expensive, and the cost 
of a loss of schedule is unpredictable. 


4. Type Imparrep By Screen. If your gravure subject 
| carries type, then from a strictly typographical standpoint, 
gravure type is not equal to letterpress. The gravure screen 
breaks up the type into rough and uneven edges. This is 
especially true of small-size type or type having fine serifs. 
_ However, from a layman’s standpoint, a few people are aware 
of this defect. 


5. Hie Frrst Cosr or Cytinpers. Large-size gravure 
_ cylinders cost several hundred dollars each, thus necessitating 
} great initial expenditure. While the cylinders can be used 
| over and over again, their surface is very delicate and the 
slightest blemish or defect will print. The cylinders must 
have a mirrorlike surface, free from abrasions and scratches— 
which require careful handling and protection. 

These are only a few of the many advantages and limitations 
/ which could be mentioned. Suffice it to say that each of the 
three major printing processes has outstanding advantages 
which makes it the best method for producing specific types of 
_ work. 

As you all know, the use of screens, whether halftone or 
gravure, gives only a percentage of coverage of ink on paper. 
In other words, no process produces a ‘“‘continuous tone.” 
There are inherent losses in any photographic process. 
_ Retouching and finishing helps to produce the effect and the 
detail desired. Copy often looks good visually but reproduces 
poorly optically. Printing results vary and are limited with 
_ different papers and inks, by the mechanics of the press and 
_ the operating conditions, etc. Thus we become aware of the 
_many technical, chemical, mechanical, and production factors 
involved in successful printing. 

Briefly outlining the preparational end of gravure printing 
will give you an idea of some of the problems involved. For 
_ the sake of simplicity, we will asume the production of a mono- 
tone catalog job. The principles involved in four-color work 
or for specialty jobs are essentially the same. 

Copy, for gravure reproduction may consist of photographs, 
oil paintings, water colors, wash drawings, pen and ink 
sketches, and the like. If photographs are used they should 
be glossy prints for best optical results in sharpness and detail. 
'Mat-finished prints act as a diffusing medium before the 
- camera and results in loss of sharpness and detail. Retouch- 
ing on photographic prints should be done in a neutral gray. 
Chinese white produces a highly contrasting result; yellow 
grays tend to reproduce darker optically than they appear 
visually; blue grays reproduce lighter optically. If color 
copy such as water colors or oil paintings is used, remember 
that you are going to have to reproduce with three colors 
and black—the full range of an artist’s palette. 

From the copy, a continuous-tone negative is made. A 
process camera is used except that no screen gear is required. 
Most of the work is now down on dry plates, either film or 
glass. Keep in'mind that the negative is opposite in tone 
values to those on the original copy, i.e., white areas on the 
copy are dark on the negative, while the dark areas of the 
copy are white on the negative. 

Retouching, by means of dyes, pencils, or scrapers, may put 
back certain details lost by the photographie process. The 
various components of a page or design are then assembled 
into a layout, following a “dummy” provided by the customer. 
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Here, too, type that is to be in tone, is set up to be flashed into 
the positive, or reverse type is achieved. 


The completed continuous tone negative layout is returned 
to the camera room, where a continuous-tone positive is made 
either in a contact vacuum frame or on a camera. At this 
point, a “densitometer” is often used. This is an instrument 
for measuring photographic densities, especially in the high- 
light and shadow areas. Where a group of miscellaneous 
subjects are to be laid and etched on the same cylinder, uni- 
form densities of the positives improve etching control as well 
as final quality. 


The positives are then retouched—to sharpen detail or to 
remove defects—and finally set up with type, if it is to be 
used. Type matter may be film positives, bronzes, or the 
like. 

Usually a red print is made of the completed positive, which 
may be sent to the customer for final approval of tone position 
and type correctness. It is at this point that a customer 
may make type or tone changes at a minimum expense. 
Once the form has been imposed, laid, and etched on a 
cylinder, the making of corrections becomes increasingly 
expensive. 

The individual positives are then “grouped” or imposed 
into forms for the subsequent operations of carbon printing 
and laydown. Imposition depends on the job size, the press, 
the folders, etc., to produce the desired signature make-up. 

Briefly summarizing the steps above described: From orig- 
inal copy, we produce a continuous-tone negative; from the 
continuous-tone negative, we make a continuous-tone posi- 
tive; a red print is made from this positive for customer ap- 
proval; and finally the continuous-tone positives are imposed 
into forms for carbon printing. These steps constitute the 
first phase of cylinder making. 

To obtain a resist which controls our etching operation, we 
enter our second phase of cylinder making. To do this, we 
must transfer the image on the positives to the cylinder by 
photomechanical means. 

Carbon printing is the transfer medium used for putting the 
work on to the cylinders. In letterpress or offset, the flat 
metal plate to be etched is coated with a light-sensitive mate- 
rial and the line or half-tone work is printed directly on it. 
In gravure, due to the use of cylinders, the direct sensitization 
of curved surfaces is difficult to achieve, hence the use of 
“carbon tissue.” 

Carbon tissue is a gelatin-coated paper, the gelatin contain- 
ing an inert-colored pigment. Carbon tissue, as such, is 
insensitive to light. The tissue is made light-sensitive by 
immersing it in a solution of potassium dichromate, squeegee- 
ing it to a ferrotype, and drying. The potassium dichromate 
undergoes a chemical change when exposed to an arc light, 
hardening the gelatin in proportion to the amount of light 
that has reached it. The gelatin is hardened through the 
screening and carbon printing steps yet to be described. How- 
ever, the light action on the gelatin renders it insoluble, creat- 
ing a resist, that forms the basis for the etching technique. 

The copper cylinder is plated in an acid bath, then finished 
with stones or other grinding media to a mirrorlike finish pre- 
liminary to lay down. Prior to lay down of the screened and 
printed carbon tissue, the cylinder must be thoroughly 
washed and made chemically clean. 

As previously mentioned, the gravure screen consists of 
transparent lines and opaque cells. There are a number of 
variations in screens, but the conventional screen has 150 lines 
to the inch or 22,500 cells to the square inch, and a ratio of 
line to space of 1 to 3. That means there is about 60% 
printing area, with approximately 75% coverage due to ink 
spread in printing. The primary purpose of the screen is to 
form an unetched pattern which supports the doctor blade on 
the press, thus preventing the wiping out of ink from the 
etched areas. 

With this in mind, we place the sensitized carbon tissue be~ 
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hind the gravure screen in a vacuum frame. An arc light in 
front of the screen passes light rays through the transparent 
lines of the screen, hardening the tissue to a considerable 
depth, and thus providing a pattern of thick lines of hardened 
gelatin which will not etch. The opaque, or cell-dot areas re- 
main unaffected. 

Next the screened tissue is placed on the imposed form of 
continuous-tone positives in a vacuum frame and exposed to 
light. This is called carbon printing. Here the light quickly 
penetrates the highlight or lighter areas of the positive, 
hardening the underlying tissue to a considerable depth. On 
the other hand, the dark or shadow areas of the positive in- 
hibits the action of the light on the tissue, allowing very little 
“hardening action.” The result is the formation of a resist of 
varying thickness and thinness of hardened gelatin. The 
areas which have not been light struck remain unhardened 
and are soluble in water and removed in the developing step. 

The screened and printed carbon tissue is then laid down on 
an accurately inscribed copper cylinder which corresponds to 
the imposed form. The principle of lay-down is similar to 
the old decalcomania transfers used in childhood. The carbon 
tissue is positioned on the cylinder, taped down and fed be- 
tween a rubber roller and the cylinder, while cool water is 
poured between the tissue and cylinder. The tissue is thus 
rolled under pressure into intimate contact with the copper 
surface and adheres to it, since the water excludes the air be- 
tween the surfaces, and a film of water is absorbed by the 
gelatin. 

After the tissue is applied to the cylinder, it is thoroughly 
dried and then lowered into a pan of cool water. Gradually, 
the water is warmed, the paper backing of the carbon tissue is 
loosened and pulled off, exposing the gelatin layer adhering to 
the copper. 

The gelatin layer directly beneath the paper backing has not 
been “hardened”’ by light action, so remains unchanged and 
will dissolve in the warm water. This leaves the hardened or 
insoluble gelatin resist adhering to the copper. This par- 
ticular operation known as developing produces the gelatin 
resist for the etching step. The resist is cooled gradually to 
harden it and finally dehydrated with alcohol to fix it firmly 
to the copper. This completes the “second phase”’ of cylinder 
making. 

Certain areas of the resist which are not to be etched are 
staged or blocked out with an acid resisting asphaltum. Some 
shops etch type and tone areas together, while others prefer to 
etch them separately. A separate etching of the tone areas 
produces a wider tone separation. 

The purpose of the etching operation is to etch selectively 
through the thickness and thinness of hardened gelatin of the 
resist, to produce the incised cells known as gravure. The 
etching procedure is a rather involved one requiring every 
precaution to control the rate of etching. In principle, the 
etching acid will penetrate the thick layer of hardened gelatin 
slowly, consequently will etch only to a very slight depth. 
On the other hand, the acid will rapidly penetrate the thinner 
layer of hardened gelatin, thereby etching deeply into the 
copper cylinder. The depth of etch is thus controlled by the 
gradated thickness of hardened gelatin obtained through the 
tone range of the positive itself. The screen lines will remain 
unetched and thus provide not only the walls of the cells, but 
will act as a support for the ‘‘doctor blade” on the press. After 
etching, the gelatin and the asphaltum are washed off the cop- 
per cylinder. 

“Finishing” is the last, but one of the important steps of the 
process. The finisher, by means of burnishers, gravers, 
roulettes, charcoal, emery paper, and other finishing tools, is 
able to remove or to minimize the defects in the cylinder. 
The cylinder is now ready for press. 

In a rotary gravure press, the copper cylinder revolves in a 
bath of fluid ink, or the ink may be applied with special appli- 
cator devices. The surface ink is removed by a flexible steel 
blade known as a doctor blade. A rubber impression roller 
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then presses a web of paper in contact with the cylinder. The 
ink remaining in the incised cells or dots on the cylinder is 
transferred in this way to the paper. The ink solvents are 
evaporated out by means of heaters and the web may be cooled 
by air or by running over cold-water drums. 

As can be seen from the above, the ink must be very flucd in 
order to fill the minute cells completely and rapidly. It must 
have sufficient cohesion to remain in the cells against the 
centrifugal force of the fast rotating cylinders. It must have 
low adhesion so that it can be wiped cleanly from the cylinder, 
and it must harden or set immediately without going through a 
sticky stage. To design or formulate an ink properly for 
specific press requirements, we need to know: (1) the color, 
(2) the speed of press or web, (3) the kind of stock to be used, 
and (4) the press characteristics. 

The subject of gravure inks is a very specialized and highly 
technical one; hence it cannot be gone into at this time. 
Basically gravure inks differ from both letterpress and offset 
inks, inasmuch as they dry mainly by evaporation and only 
slightly by penetration. It is an intimate mixture of coloring 
matter (pigments or dyes), binder or resin, and highly volatile 
solvents, all finely ground so that the pigment is well dis- 
persed and has no abrasive qualities. Naturally these basie 
materials are often mixed with other chemicals in order to 
provide the special properties which are required. Consider- 
ing the wide range of their use from candy wraps to soap car- 
tons, from plastic drapes to lard packaging, it is easily appar- 
ent that the formulation and testing of an ink for a specific 
purpose is a tremendous task. 

As to the material or stock to which the ink is to be applied. 
For catalog work as an example, a 39-lb., short-fibered, 
calendered paper is an excellent average stock. The stock 
must be free of chemicals that will affect the copper: sulphite 
papers for example contain sulphur which will tarnish the 
copper cylinder to such an extent as to “fill in” the cells. 
While coated papers are sometimes used, they tend to resist 
the proper lay of ink unless the manufacturer has con- 
trolled the rate of absorption by the addition of compounds. 
soluble in gravure solvents. 
friable and break off the paper surface tending to fill in the 
cells, so that tone values are lost. If the stock is rough and 
not easily compressed by the impression roll, there will be a 
loss of contact between the stock and the ink. Certain very 
smooth materials such as cellophane have “greasy” or wax- 
like films that will resist the ink unless certain solvents are 
added which penetrate this film layer. Thus a stock which is: 
to be considered for gravure printing must be carefully tested 
before a decision is made as to its suitability. We urge our 
customers and their suppliers to submit these stocks to us for 
careful and rigid testing, so that all concerned may be entirely’ 
satisfied with a quality end product. Here again we cannot: 


Then too, some coatings are’ 


cover a field which is highly specialized and technical, at this. — 


time. For example if you are going to print a package by 
gravure, an ink formulator would need to know: 


1. If the package is going to be exposed to sunlight; to heat; 
to moisture, 


2. Whether the package be handled often. 
3. If the package is to contain soap flakes, oils or fats, food 
stuffs, ete. 


4. If the package is to be of boxboard, paper, foil, cellophane, 
plastic, etc. 


The problems involved are manifold. 

Now for one last statement in closing. Another interesting 
variation of the gravure process ‘is known as the “Dultgen 
Process.”’ Many of you have undoubtedly heard of it—for it: 
is being widely used for four-color reproduction by national 
advertisers. The Dultgen Process incorporates the half-tone: 
dot into the gravure process. This eliminates the need for the 
conventional crossline gravure screen. Briefly the process is. 
as follows: 


“i ee Continuous tone negatives are made for each color and for 
ack. 
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_ 2. Two positives are made from each continuous-tone nega- 
tive: one, a continuous-tone positive, the second a half-tone posi- 
tive. 
_ 3. In carbon printing on to the sensitized carbon tissue, the 
hhalf-tone positive is printed first. This is removed, and the con- 
tinuous-tone positive registered into position on the carbon tissue 
and printed. 
4. If only the half-tone positive was printed, the etched dots 
would be of approximately the same depth and would lack the 
a of tone characteristic of gravure. In other words, we 
ould have an inverted half-tone cell. Keep in mind that 
the surface area will be variable exactly like a half-tone screen, 
i.e, small dots widely spaced for the highlights and large dots 
close together for the shadow areas. 
_ 5. To give the dot correct tonal depth, the continuous-tone 
‘positive is imposed on the image of the screened one. This ex- 
‘poses the tissue to the varying tone values of the picture, which 
when etched produce dots that are not only variable in diameter 
(from the half-tone positive) but variable in depth also (from the 
‘continuous-tone positive). 
i 
- We all carry excellent examples of intaglio printing in our 


pockets. Look at your dollar bills—or at the 10’s and 20’s 
when you have them, or at the postage stamps on your morn- 


a mail, and you will see gravure printing at its finest. 


Remarks by Joseph Martin 


“During the past two decades the nature of the graphic arts 
Frade in the United States has changed from a heavy proportion 
‘of letterpress production to include other methods of printing, 
‘and specialized types of equipment to better facilitate the produc- 
tion of increased volume and specialty items which are required 
ed are now typical of the industry. 

“With the increase in the market for package printing a 
stimuli also caused the development of specialized packaging 
materials, such as cellophane, pliofilm, glassine and foil, and in 
addition, new types of paper and board. These materials af- 
jforded additional attractiveness to product appearance and were 
in great demand. However, the new materials were also found 
to be difficult to print and handle, and much of the new packaging 
equipment dictated the use of roll feed. The average existent 
printing equipment was unsuited to this type of production, and 
‘now label printers are confronted with an additional complication. 
Many of their customers are converting from cut labels to roll-fed 
labels on a gradual basis, and it is therefore necessary to furnish 
‘them both individually cut labels and labels, or wraps in continu- 
ous roll form. To meet this requirement it is necessary that a 
roll-fed printing press be equipped with both sheeter and rewind. 
_ “Along with this trend for more colorful and elaborate wrapping 
‘materials and labels, there has been noted a keen interest in 
dressing up the folding paper box or carton. 
| “Most of you are familiar with the printing processes of offset 
and letterpress. Rotogravure, as it is being used today, has not 
as yet become as well known as these other methods. 

“Mr, Johnson has covered many of the technical aspects of the 
“gravure process, so we are supplementing this information with a 
‘technical bulletin which has been published by the Technical 
Trade School of the Pressmen’s Home, Tennessee. 

“T shall try to give you an idea of what can be done with roto- 
gravure and how it may be used; so that you can judge how a 
‘gravure installation may apply to certain types of your own pro- 
duction. = 

“Letterpress and offset, the foremost methods of printing, are 
each, in some way, more ideally suited to certain types of pro- 
duction than the other, and it can be said that neither method is 
the only one to use. Each has its own place in the Graphic Arts. 

“There are four well-defined categories of gravure printing. 

The first two to be developed in this country extensively were 
publication and textile printing. The latter, frequently referred 
to as intaglio, is of little concern tous. The former, while occupy- 
‘ing a very prominent position, is also not in keeping with the 
interests of most of you. It is sufficient to say that rotogravure 
publication printing is a first cousin to commercial rotogravure, 
and that, while the technique is in every way similar, the presses 
used cause a sharp line to be drawn between the two. Publi- 
cation presses are much larger, and while great consideration is 
‘given to quality of reproduction, the emphasis is upon speed 
and quantity of production. 

‘TI do not mean to say that speed and quantity are not also 
prime considerations in the commercial field, for the same inherent 
peculiarity that makes high speeds possible in publishing, also 
exists in the latter. However, the emphasis is not as great. 
Primarily, the common factors between the two lie in the ability 
of gravure inks to dry very quickly, and the nature of the printing 
process which affords certain advantages in fidelity of reproduc- 
tion. 

“Commercial rotogravure may be divided primarily into two 
classifications by the method of delivery; roll rewind and sheet 
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delivery. Almost any material can be printed by gravure. 
However, there are many upon which gravure alone can really 
achieve quality results. In this last group are cellophane,-vinyl 
films, foil, and glassine. In all cases where these materials can 
be printed with less quality by other methods, no method can 
match rotogravure in quantity of production. The limiting fac- 
tor in production of this type is the cost of the rotogravure print- 
ing cylinders, and unless quality is a requisite, production must 
be confined to fairly large runs. Where quantity requirements 
are present, rotogravure not only offers higher quality, but also 
economy. 

“On a small press, average production of foil or cellophane is 
about 26,000 square feet per hour. Glassine averages about 45,- 
000 square feet, and, as a concrete example, one recent installation 
of a medium size press is producing at speeds up to 600 feet per 
minute on glassine which provides a quantity of up to 300,000 
candy wrappers per hour. 

“On paper also, rotogravure is becoming increasingly impor- 
tant, not only for the quantity and quality of production that is 
available, but also because of the increasing use of roll labels. 
This is particularly apparent in the tobacco and candy industries. 
In the bread, frozen food, and generally, the waxed-wrapper 
field where roll wrappers are mandatory, the advantages, as indi- 
cated, are apparent. Current installations also show a large 
future for the printing of cardboard and decalecomanias. ; 

“Tn label, brochure and catalogue printing, a rotogravure press, 
printing from a roll and delivering through a rotary sheeter to a 
belt or pile delivery, has several interesting operational points. 
Great productive capacity is gained in rotogravure by the ability 
to print dry by gravure inks which allow any number of colors to 
be printed as rapidly as one color, including the so-called difficult 
inks such as gloss and metallics, and in addition, spot or overprint 
varnish. 

“As a finished gravure job is produced with a single pass of the 
stock through the press, such conditions as tension, temperature, 
and humidity are the same for all operations. This eliminates 
many of the difficulties of register control encountered when time 
must elapse for ink drying between printing the various colors, 
as with some other processes. 

“Rotogravure is simplified by the elimination of make-ready. 
Printing starts as soon as the cylinder is in place and the pressure 
of the doctor blade and impression roller is regulated. 

“There is no complicated ink-distribution system, and there 
is no jumble of rollers to be adjusted or washed. The proper 
supply of ink is automatic, and the dry print makes slip-sheeting 
and sprays unnecessary. 

“Printing cylinders are not limited to a certain fixed circum- 
ference and are free to vary within a wide range between the 
minimum and maximum sizes. This provides for the economical 
production of different sizes of work on a single rotogravure press. 
Although the maximum printing width for each press is deter- 
mined by its web size, narrower webs, if used, eliminate waste 
stock. 

“An improvement in color register is found, as fast-drying inks 
permit shorter web leads between printing units. High tempera- 
tures for rapid drying, which cause distortions in the web, are not 
necessary. Shorter web leads and lower temperature drying 
result in an improved quality of multicolor printing and savings 
in waste stock. 

“With fully enclosed fountains, drying of residual ink in the 
etched cells is inhibited by the continual flushing of the engraving 
with fresh ink from the applicator. The continual circulation of 
the ink prevents the settling of pigments and maintains color 
consistency throughout the entire run. 

“Control of ink volume, an inherent characteristic of gravure, 
involving carrying ink in a subsurface design, is an important 
factor in the superiority of this printing, as it provides the oppor- 
tunity for controlling the volume of ink carried to any given por- 
tion of a design. The etch consists of minute cups or recesses 
which vary in depth as required for the tone which they are to 
print. This produces a wide range of tonal expression—from the 
richest depths to the purest high light. The intermediate tones 
may be produced from up to 15 different depths of etch from the 
same cylinder. 

“The modern gravure press allows quick and convenient re- 
moval of the cylinder as tank, as well as easy removal of the 
inking mechanism. A complete change-over of color and cylinder 
involves simply removing the cylinder and inking mechanism ~ 
and replacing with fresh units. The press is then ready to roll, 
and wash-up can be accomplished on other than press running 
time. On a continuous job, wash-up for overnight standing is a 
matter of wiping off a few inches of exposed cylinder. In the 
morning, the press is ready to roll again after ink flushing. 

“Again, as in other usages, as many colors as are required can 
be printed simultaneously on both sides of the paper. An over- 
all or spot coverage or lacquer, applied in line with the printing 
by a standard color unit, can eliminate a separate varnishing 
operation. The printed sheets are delivered completely dry 
and with no offset, trimmed and cut to a tolerance of 1/64 inch. 
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The speed is high, and production at 10 to 16 thousand sheets per 
hour will exceed the output of comparable letterpress and offset 
equipment. 
“In closing, I should like to quote from instruction material 
prepared for the rotogravure printing course given by the Tech- 
nical Trade School, Pressman’s Home, Tennessee. ‘With the 
recent developments in press construction, it is now a fact that 
gravure is by far the fastest and also a serious contender for first 
place in the modern printing industry, as almost anything can be 
printed in gravure, such as textiles, silk, wallpaper, oilcloth, labels, 
box covers, newspaper supplements, foil, catalogs, magazines, 
books, and cellophane, at a speed up to 30,000 impressions per 


hour.’ ” 
R. L. Lewis 


Empire State 


Metropolitan District 


The Metropolitan District meeting was held at Fraunces 
Tavern, New York City on Noy. 14, 1950. The speaker of 
the evening was Gerard Larocque, Technical Director of the 
News Syndicate, New York, N. Y. His topic was “Technical 
Problems of the Newspaper Industry.”” Mr. Larocque said, in 
part: 

“Tn spite of the tremendous amount of paper used in the 
newspaper industry, there are very few technical men em- 
ployed in it to solve its many problems. The first step in 
printing the paper is to set the material up in type. This is 
done on a linotype machine. As the operator types out the 
words, the lines of print are set up in plates. These are flat 
plates and cannot be used as such on the high-speed rotating 
printing presses. The material on these flat plates is, there- 
fore, transferred to curved plates which fit on the rotating 
presses. Although it takes only 45 minutes from the linotyp- 
ing of the material to the appearance of the papers on the 
streets, this is slow compared to the dissemination of news by 
radio and television. 

“The problems in printing a newspaper stem from the fact 
that a web of paper 5 feet wide and 0.003 of an inch thick is 
run between two cylinders, one of which has the desired im- 
pression, at a speed of 20 miles an hour. For successful 
operation, the paper must first run through with a minimum 
of tears or breaks. Secondly, a clear sharp impression must 
be made on one side without any offset on the other. To do 
this, a film of ink 0.0003 of an inch thick is laid on the paper. 
This ink consists of 10 parts mineral oil and 1 part of carbon 
or soot. This carbon is prepared by using a smoky gas flame 
and collecting the soot on an iron channel which oscillates 
against a scraper. Because of this operation, it is called 
‘Channel Black.’ 

“The ink must dry instantaneously, preferably by the 
preferential absorption of the oil into the paper leaving the 
carbon particles on its surface. This must take place in two 
fifths of a second, by which time the other side of the paper 
receives its layer of ink. If the first side is not dry, smudging 
occurs. This is a common defect called ‘offset at second im- 
pression.’ Magazines eliminate this problem by using more 
volatile oils as lighter hydrocarbons in their inks. To ac- 
celerate the drying of these inks, the freshly printed paper is 
run over open-gas flames. This was tried out in newspaper 
printing, but the fire hazard was too great to make it accepta- 
ble to management. The magazine printing industry, how- 
ever, has been able to do it successfully. 

“Paper breaks are caused by several factors: 


1. The plates are thrown together so quickly that they are 
not lined up accurately. 

2. Rolls are damaged in transit and do not unroll evenly. 

3. Many rolls (8 at a time) are printed on a single machine at 
the same time. If one roll tears, they all stop and it takes 5 to 
20 minutes to start over again. One web break may, therefore, 
mean a loss of 1000 newspapers. 


“How to prevent these breaks is the problem of the tech- 
nical department. On first thought, it seems the solution 
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would be to get a stronger paper. Newspaper publishers 
would be glad to pay a higher price for a stronger paper if it 
would eliminate breaks. Unfortunately, there is no correla- 
tion between strength of newsprint and number of breaks on 
the printing press. In fact, it is held that the property of 
elasticity is more significant in preventing breaks than tensile 
strength. Yet stretch tests in the laboratory do not forecast 
actual machine operation because there is a difference in the 
moisture content of the paper coming out of the roll and the 
moisture content of the paper in the laboratory. In the final 
analysis, the best test of a good newsprint is to run it on the 
presses and observe the results.’ 


Question: Do you condition your paper before printing it? 

Answer: No, but we do try to store it in a moist area. The 
paper should carry as much moisture as possible. _ ; 

Question: Are there more web breaks in the winter than in 
the summer? : 

Answer: Yes, due to the low humidity. Static charges also 
exert a greater pull on the paper in one way or another and 
cause more breaks in the winter than in the summer. = 

Question: What tests do you run to forecast performance on 
the presses? a 

Answer: The best test is to print the paper and look at it, 
and then to keep a record of performance to compare the various 
mills that supply the newsprint. In general, the paper must be 
smooth and the formation must be uniform. 

Question: Do waterproof seal wraps prevent loss of moisture 
in the paper? 

Answer: Yes. Asphalt-laminated wrapping paper is helpful 
in preventing drying of the newsprint. 

H. M. Annis (Oxford Paper Co.): Tear strength, especially 
dry tear, and elasticity are important factors in preventing web 
breaks on the presses. It has been found that drying the paper 
over a gas flame in letterpress printing causes a loss of 25% in 
tear strength and may cause a tear in the web. For example, 
if a paper has a dry tear of less than 18 for a 43-lb. paper, it is 
likely to give trouble in printing it up. It has also been found 
that paper made from sulphite pulp from different parts of the 
country will have different tear and Mullen characteristics and 
will give different performances on the presses. 

M. Steinberg (New York Times): Web breaks on the presses 
depend to a great extent of whether or not the rolls were properly 
wound. Rolls with soft spots or soft edges will draw unevenly 
and will result in breaks. Moisture content is also important. 

H.M. Annis: There is no doubt but that good winding is very * 
helpful in preventing web breaks. 

H. J. Perry (Paper Trade Journal): Aging of the rolls would 
relieve stresses and strains in the paper and would decrease the 
likelihood of web breaks. 

G. Larocque: This would probably be true for an all sulphite 
paper, but the opposite is true for a groundwood sheet. Ground- 
wood papers lose strength very quickly on standing. Fresh paper 
will give fewer breaks than paper that is 6 months old. Paper 
that is 12 months old will give even more breaks. 


At this point, the meeting was brought to a close so that all 
those who wished could visit the Daily News’ Press Rooms on 
42nd Street and witness the actual running off of a complete 
edition of the paper. This was a specially arranged tour 
through the courtesy of Dr. Laroeque. 

Witi1AM LANDES 


Western District 


The following is a brief summary of the meetings of the 
Western District of the Empire State Section. 

The first meeting on October 4 featured a visit to the River 
Road plant of E. I. du Pont de Nemours & Co., Ine., in Ni- 
agara Falls. Following the dinner meeting Ross Hare, 
Manager of the plant, gave a short talk describing the various 
products being manufactured at his plant. J. V. Earle of the 
Upson Co., Lockport, N. Y., presided as chairman. 

The second meeting was held on Wednesday, November 1, 
at the Prospect House, Niagara Falls, N. Y. This meeting 
was a joint gathering with the Niagara Branch of the Technical 
Section of the Canadian Pulp and Paper Association. Ap- 
proximately one hundred members and guests enjoyed the 
excellent dinner and program presided over by Irving Earle of 
the Upson Co., Lockport, N. Y. 

Among the guests introduced at the meeting were Henry 
Perry, Editor of the Paper Trade Journal and Chairman of 
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Empire State Section, J. Butterworth, Socony-Vacuum Co., 
‘Secretary of the Metropolitan District; Harold Spector, St. 
) Regis Paper Co., Chairman of the Northern District; Ralph 
* Prince, American Cyanamid Co., Secretary-Treasurer, Em- 
‘pire State Section; Homer Rice, DuPont Co., Executive Com- 
W. Logan, Secretary, 


‘mitteeman, Empire State Section; 


) Niagara Branch, C.P.P.A. 


Lefttoright: William Logan, Don Hart, Earnest Vaissiere, 


Henry Perry, and Irving Earle 


Don Hart, Moore Business Forms, introduced the speaker 
of the evening, E. Vaissiere, Sealright Co., Oswego Falls, 
N. Y. Mr. Vaissiere, Job Training Supervisor, discussed ‘‘A 
New Approach to Employee Relations.” Drawing from his 
experience, both as an International Union Representative 
and as a management executive, Mr. Vaissiere gave an in- 


_ spiring talk tracing the growth of present-day employee-em- 


are ee ec en 


ployer relationship. 

“Due to present man-power shortage, management today 
is more aware than ever of the need for promotion of good 
human relations with labor,’ Mr. Vaissiere said. The 1m- 
portance of indoctrination methods for improvement of these 
relations are stressed. ‘‘Management today needs to do a 
selling job to its employees—to sell itself and its products to 
the worker.” Mr. Vaissiere also stated that “the importance 
of each job must be brought out so that pride in accomplish- 
ment and pride in industry can be developed.” 

The third meeting was held on Wednesday, December 6, at 
the Prospect House. Approximately 65 members and guests 


Gordon Starin, Lawrence Egan, and Ross 
Winship 


Left to right: 


were present at the dinner. Irving Earle of the Upson Co., 
Lockport, N. Y., presided at the meeting. 

Ross Winship, Moore Business Forms, Niagara Falls, intro- 
duced the speaker of the evening, Lawrence W. Egan of Frank 
W. Egan & Co., Bound Brook, N. J. Mr. Egan discussed 
“Some Fundamentals of Coating Methods.” 

“There are ten basic methods of Coating,’ Mr. Egan said, 
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and gave illustrations of each method. Mr. Egan also stated, 
“Most paper will be coated on paper machines. Even news- 
print will be coated. In prewar years, only the higher priced 
magazine paper was clay coated. Today, a great many of the 
lower priced magazines are using coated paper and this trend 
will continue.” 

Mr. Egan’s talk will not be published since the subject 
matter of his talk is contained in the new TAPPI Monograph 
on Coating Machinery now ready at the press and soon to be 
distributed to members of the Technical Association. 


Delaware Valley 


Chairman Erspamer welcomed those present and intro- 
duced two new members, D. Y. Liversidge of the Eaton- 
Dikeman Co., Mount Holly Springs, and H. N. Holcombe of 
the Schmidt and Ault Paper Co., York. 

At the request of Program Chairman Haug, who was unable 
to be present, Mr. Erspamer announced that the St. Joseph’s 
College Paper School was planning to offer a course in the 
Chemistry of Pulp Handling and Papermaking early in 1951. 

The specific topic of the January meeting has not been fully 
settled but, through the good offices of W. R. Willets, the 
Program Committee has obtained Glenn Amos, Assistant 
Executive Secretary, American Paper and Pulp Association, 
New York, to speak on the subject of the economic aspects of 
the pulp and paper industry. 

R. C. Macdonald, in a letter to Vice-Chairman Haug, asks 
for the Section’s cooperation in channeling routine testing 
methods to the TAPPI committee collecting these for publica- 
tion. If possible, each section should contribute at least five 
or more suitable methods each year to guarantee success of the 
program. Desirable methods are the quick ones which may 
be as accurate as the TAPPI standards or adequately accurate 
to serve a useful purpose in control testing. The audience at 
the evening’s session is urged to contribute methods at the 
panel discussion which might be included in the compilation. 

Chairman Erspamer turned the meeting over to C. M. 
Connor, Moderator. 

Program Chairman Haug had asked the panel members for 
biographical data but each one was reticent about giving it. 
However, the members are well known to the section. The 
panel was: C. M. Connor, W. C. Hamilton & Sons, Miquon, 
Pa., Kenneth S. Whisler, P. H. Glatfelter Co., Spring Grove, 
Pa., Ralph E. Green, Thwing-Albert Instrument Co., Phil- 
adelphia, Pa., Emil R. Padavic, Container Corp. of America, 
Philadelphia, Pa., N. V. Edmonson, Scott Paper Co., Chester, 
Pa., and John T. Ward, Riegel Paper Corp., Milford, N. J. 

Mr. Connor stated that the response for requests for ques- 
tions to be discussed had been overwhelming. There are 
other indications of great interest in the subject, ‘‘Control 
Testing Methods.’ Questions which are relevant to those 
being discussed may, appropriately, be raised from the floor. 
Also, those having information should offer it. Questions 
submitted were, in some cases, very large in scope and might 
well furnish material for an entire evening’s discussion. 


1. What is the method for estimation of pH of paper by sur- 
face spot testing? How sensitive is it? How much reliance 
may be placed on the test? 

Mr. Whisler: The tester must have a good eye for color dif- 
ferences when the indicator is dropping on the surface of the 
paper. An example is that of using Bromcresol Green indicator 
solution and then judging the pH by comparing the color devel- 
oped with the color on the comparator disk. This method is used 
on both pulps and paper. An eye so trained can determine quite 
closely from memory without reference to color standards the 
comparative color of a definite pH value. 

Mr. Edmonson: Used on broke. Also good for determining 
whether alum had been added. With experienced operators will 
agree to 0.5 pH value. 

Mr. Ward: 0.5 is reproducible by this method about the same 
as with a universal litmus type paper. Not for colored paper. 

Mr. Connor: It is most suitable for white papers. 
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Mr. Liversidge: The accuracy depends on how much it is used. 
It checks fairly well, even closer than 0.5 pH checks against the 
extracted pH method. 

Mr. Padavic: We use indicator solutions for determining the 
range of pH for topliner on boxboard. We have not had much 
success in determining the actual pH of the topliner by this 
method. 

G. K. Boger, Jr. (W. C. Hamilton & Sons): It was used for a 
time in trying to determine the surface pH of paper. It was 
found that what was thought to be surface pH agreed closely with 
the extracted pH and the conclusion reached that it was not suit- 
able for measuring surface pH. Is there a method for determin- 
ing pH of paper surface? 

John P. Weidner (Container Corp. of America): On a sized 
topliner the indicator is streaked on to check the amount of 
robbing of acidity of the topliner by the underliner or filler. 

2. Describe systems for sulphate pulp testing. What meth- 
ods are used? 

Mr.Ward: Weuseaball mill. The pulp is first broken up in a 
laboratory beater with dull tackle. The determination of the 
clearing or complete breakup is done by making handsheets, or 
by checking look-through, or by diluting a sample in a liter gradu- 
ate. Before addition to the ball mill, the consistency is corrected 
to 2% air-dry and 100 grams of oven-dried fiber put into the mill. 
Samples are taken at 60, 120, and 180 furnishes to 200-ml. free- 
ness. Six handsheets are made, at each beating interval, five for 
physical tests and one for visible inspection. Conditioned at 
50% R. H., the samples are tested for burst, tear, and if desired, 
fold and tensile or any other tests. Values obtained are plotted 
against beating times. The plotted values are then checked 
against reference tests, both for the paper grades to be made and 
the quality of the specific pulp being tested. 

Mr. Whisler: We use the Valley beater with the Standard 
TAPPI Method modified. This yields information on our own 
pulps so that the production department or others interested can 
compare lots. This is true for kraft or sulphite. 

Mr. Padavic: We do the same on all pulps. We deviate from 
the TAPPI beating method by beating to two drainage factors. 
We then rate the pulps—excellent, poor, good, fair, and rejectable. 

Mr. Edmonson: We use the Kollergang for uniform testing, 
run at 4 rev. per gram. 

Mr. Connor: Do any of you experience difficulty in formation 
of acceptable handsheets, especially at the start of a beating 
test? How is the information used in the mill? 

Mr. Edmonson: Results are indications which are followed in 
the mill. 

J. J. Steinbinder (Riegel Paper Corp.): What are the accept- 
able limits after duplication as a basis for rejection? 

Mr. Ward: + 7% ascompared to a standard set of values. 

Mr. Padavic: +10%. 

W. D. Rice (P. H. Glatfelter Co.): +10% but depends on cir- 
cumstances. 


C. M. Connor, moderator of the panel discussion on 
testing 


Mr. Whisler: Handsheet formation is related to the “art of 
papermaking.” One man cannot do it at all, two others are 
superior to the four or five others who do it for us. 

Mr. Connor: What type of mold works best? 

Mr. Padavic: The TAPPI standard mold is the one we use and 
we find it satisfactory. 

Mr. Whisler: We use the 5 by 5 inch square sheet mold. 

Mr. Ward: The TAPPI Standard sheet mold is more uniform, 

Thage Dahlgren (Pioneer Chemical Co.): How does different 
equipment, such as experimental beaters, affect the results as 
tackle change factors enter? 

Mr. Padavic: We use a standard pulp for rechecking our 
Valley beater every 6 months. We find that although the beating 
ere with time, the strength results do not vary appre- 
c1apdly, 
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Mr. Erspamer: We had the experience of getting low tests 
repeatedly. The question arose as to the effect of worn beating 
tackle. The beater, after sharpening with emery and grinding 
with sawdust, did not show any appreciable change. We have 
experimented with the Waring blender and found a fair correla- 
tion with laboratory beater on burst tests. 

Mr. Dahlgren: A correction is necessary to be rechecked every _ 
6 months or so on account of varied results. : } 

Mr. Padavic: Were you beating to a freeness or a given time? 

Mr. Dahlgren: To freeness. With sharp or blunt roll, the re- 
sults were different and were corrected with a standard pulp. 

J. Howard Wright (W. C. Hamilton & Sons): Experience has 
shown that there was a decided change after wear on the roll... 
resulted in lower burst and tear. . .checked every 6 months against 
a standard bale put away for the purpose. Usually the beater 
needed to be sharpened and recalibrated. 


The panel at the Delaware Valley Section meeting on con- 
trol testing: John T. Ward, N. V. Edmonson, E. R. 
Padavic, R. E. Green, and K. S. Whisler 


Howard W. Bartlett (Keleco Co.): This was on sulphite, we 
found it necessary to remove the wire edge formed on grinding or 
get erroneous freeness values. 

Mr. Weidner: Mechanical trouble, such as a bad bearing, roll 
out of line, stiff diaphragm, is more apt to cause differences. 

Mr. Wright: What is your experience in the correlation be- 
tween permanganate numbers and beating curves? Using a 
modified permanganate method for kraft pulps where 103 was 
very soft, 120 hard, 130 very hard (hard enough to result in the 
blow being held 15 to 20 minutes longer). 

Mr. Whisler: Used on our own pulps, we find a correlation. 

F. J. Lovegren (W. C. Hamilton & Sons): We have found the 
same type of correlation in an integrated mill using unbleached , 
sulphite. . 

Harold C. Brill (E. I. du Pont de Nemours): What accuracy 
can be expected on tests such as burst, tear, or fold? 

Mr. Green: J can answer for one-third of the question. On 
the Elmendorf tear tester, accuracy will be within 1%. 

Mr. Connor: This is closer than the beater test. 

Mr. Bartlett: How should a standard pulp be chosen? 

Mr. Ward: It doesn’t matter as long as the same bale is used 
for all check testing and reference. The reproducibility should 
be within the limit of the experimental] error. 

Mr. Connor: How long can one pulp be held for this use? 

Mr. Ward: About 2 years. 

oF How can the zero span attachment for tensile testers be 
used? 

Mr.Green: It can be used to measure the maximum utilizable 
fiber strength. Normal span tensile tests are only some part of 
the ultimate strength. For example, we found one sheet where 
the zero span value was 32 pounds and the normal span was 8 
pounds, a difference of 400%. 

i Hee Connor: For discussion, what is the value of this informa- 
ion? 

Mr. Green: It gives a comparison of possible values against 
those actually produced. 

Mr. Connor: How does it relate to the previous question on 
strength testing? 

Mr.Green: It takes very little beating to produce the maximum 
zero span strength and dropping zero span values indicate a 
deterioration of the pulp. 

Mr. Fisher (Scott Paper Co.): It was used to study the strength 
properties of fiber at the Institute of Paper Chemistry. We had 
occasion to run many zero span determinations. It is an inter- 
esting fact that with a cotton fiber the tensile strength increases as 
moisture increases. Likewise, when a plasticizer was added to a 
sheet, the zero span tensile strength went through a slight increase 
to a maximum which bound to be statistically significant. It is 
not known what the clamping effect was but it is believed that 
the use may be explained as the result of increased fiber strength 
due to a more even stress distribution due to the presence of the 
plasticizer. Normal span results fell off 30 to 40% in this same 
region in which zero span remained at a high level. 
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¥ Mr. Connor: One full session of the Canadian Technical Sec- 
jion was devoted to this subject in January, 1948, and might be 


/ ydrapulper? 

Mr. Erspamer: Using a 10-gram sample in the Waring blender 
here are a great many contacts of fiber to blade, whereas in the 
/ydrapulper there is a large volume and small relative number of 
‘ontacts with the impeller. The amount of time in the hydra- 
vulper would be much longer than in the blender for comparative 
ction. Or in reverse, to get like action to that of the hydra- 
julper, just touch lightly in the blender. 

a r. Weidner: Wouldn’t a plain stirrer give a better correla- 
j10n! 

| Mr. Erspamer: Yes, on work with an experimental model of 
he pulper, the time had to be increased on the large pulper to ob- 
jain a similar action. 

Mr. Boger: How about slowing down the Waring blender? 

| Mr. Erspamer: This would give a better correlation just as it’ 
vould with a stirrer. 

| Mr. Brill: How close can the normal span be made to come to 
he zero span? 

Mr. Green: One report shows laboratory handsheeting having 
», normal span tensile strength of 11 pounds, improved by the use 
»f a resin to a normal span strength of 18 pounds, very near 
100% agreement between normal] and zero span strengths. 

) 4. Is there a good bond test or liner separation test? 

Mr. Padavic: We use one similar to that described in the 
outine TAPPI Test Methods. Dennison testing wax is affixed 
’o each side (at the very edge) of a small sample and then pulled 
part and the nature and extent of rupture noted. We are looking 
/or a better method. 

| Mr. Holcombe: We use the same with Dennison testing waxes. 

Mr. Green: There is an anvil attachment for the tensile tester 
sed in conjunction with an adhesive which results in actual 
jneasurement of bonding strength in pounds per square inch. 
Mr. Weidner: How about the time required? Is it something 
shat would give results for control testing, say in 5 minutes? 

Mr. Green: The time depends on the setting time of the ad- 
nesive used—the actual testing time being only a matter of 
seconds. 

Mr. Wright: Which adhesive is the best? 

| Mr. Green: There are about 5000 adhesives, among which 
sbere is surely one which will fit special conditions. 

1 Glenn T. Renegar (Container Corp. of America): The adhesive 
techniques cause differences in results. Pitch is the best and 
results are obtainable in 20 to 30 minutes. The wax test is 
‘juicker and better, but gives a relative value for the portion 
“ested only. 

| Mr.Green: The last I knew, Fort Orange had been using it as a 
ane method for some years. 

' 5. Describe a good bending test for board? 

| Mr. Padavic: For routine control testing of folding boxboard, 
a diagonal bend (at least 3 inches long) without scoring, on a 
square foot sample is used. The method affords a margin of 
safety on bending qualities which is ample, but depends on the 
judgment of the inspector. 

| Mr. Green: The National Biscuit Co. measures the spring 
oack on the second bend of a scored board. This characteristic 
-elates to the machine folding of boxes and gives great promise of 
reducing trouble and loss of production on the automatic ma- 
chines. 

| Mr. Padavic: This is not the problem being considered since 
that test relates only to the forming qualities of the board in their 
packaging machines. 

' Mr. Green: The question becomes one of measuring the 
amount of stretch on a liner. There is lots of agreement on the 
need for means of checking this but nothing has been done yet. 

_ Mr. Dahlgren: Doesn't the bender depend on the separation of 
plies? 

| Mr. Padavic: I don’t think so. It depends to a great extent, 
on the actual fiber to fiber bond, and to some extent, on the 
strength of the actual fibers. 

_ Mr. Dahlgren: It depends on a separation of plies. There is a 
tendency for liner stocks to become shorter, if the liner can be 
split away from the other plies, the board will have a good 
bender providing the plies will separate. This, in turn, depends 
on differences of freeness between the various plies. 

_ Mr. Connor: The Howard Smith fold tester has been given a 
clean bill of health by the Canadian Research Institute. 

Mr. Lovegren: Why not use a miniature scoring press? 

6. How to test crush resistance of board? (The kind of board 
or crush not being stated and the questioner not being present, 
this question was not discussed.) 

7. Is the Dennison Wax test best for testing pick? What is 
the effect of temperature differences, say at 60 to 100°F. 

Mr. Whisler: We make no coated paper, so the Dennison 
waxes meet our needs. As to temperature, pick tests are not run 
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under standard conditions. The results are wanted before the 
paper gets off the machine so we speed up the test. We do not 
apply the wax to the sample specimen which is directly backed 
by a cold surface such as a metal table top. Our testing range is 
BguN 70 to 85°F.: 100°F. would probably give a lower pick 
value. 

Mr. Padavic: The method developed by IPI using inks of 

“varying tack on a modified proof press is a good one, particularly, 
in connection with coatings using a latex adhesive. 

Mr. Fisher: At the Institute, the surface packing is tested 
with a viscous oil on a wheel with variable speed. The rate of 
shear necessary to rupture the surface is determined. The vis- 
Cay, and velocities correlate with other sheet properties, such as, 

urst, 

Mr. Brill: The simplest, probably, is the use of electrician’s 
tape applied with finger pressure and then pulled up. The best 
method is a commercial type press, standardized, with standard 
inks, and then rates of speed to cause picking are measures of 
pick strength. 

Alfred L. Saindon, Jr. (Curtis Paper Co.): Mill tests may be 
made with a press but still not give full correlation with the con- 
sumer. 

Mr. Brill: At the last TAPPI Coating Convention there was a 
demonstration showing correlation with press speed. 

Mr. Connor: What is wrong with the Dennison wax method? 

Mr. Padavic: There, too, the Dennison wax test is meaningless 
when used for checking coatings employing latex type adhesives. 

Mr. Connor: Isn’t any pick test only a guide to safety? 

Mr. Brill: Variations are introduced by pressman, raw mate- 
rial suppliers, and conditions. A sheet giving a 1 or 2 Dennison 
wax pick actually ran on the press as well as a sheet having a 13 
or 14 wax pick. This was coated with polyvinyl alcohol. With 
rubber latices introduced as a change in adhesives, look out for the 
Dennison wax results. 

8. Is there a test for gloss ink properties of a sheet? 

Mr. Bartlett: An instrument called the Vancometer uses 
mineral oil penetration as a means of measuring this. The curve 
produced depending on the sheet characteristics correlates 
through a range from flat to high glossinks. Iam not sure of the 
figures, but for illustration, a value of 60 to 90 can be used to pro- 
duce a gloss ink job regardless of the surface, whether paper or 
board. 

Mr. Connor: Very similar to that of Chapman. 

Mr. Bartlett: It is almost identical but Mr. Valandingham 
came out with the Vancometer first. This instrument is an im- 
provement over older techniques of a similar nature. 

Mr. Dahlgren: What oil is used? 

Mr. Bartlett: A heavy mineral oil is smeared on under con- 
trolled conditions and the light reflectance disappearance time is 
measured. Readings are taken 10 seconds apart after the first 
20 seconds, Timing is automatic, the passing of the roller 
switches on the timer. The time that the gloss disappears de- 
fines the possible range of inks suitable. It is manufactured by 
Hillside Laboratories, Chicago, Ill. 

9. Is there a spot control for pitch? 


The audience at the Delaware Valley Section discussion on 
routine control testing 


Mr. Edmonson: We use the acetic anhydride method and are 
looking for a better one. 

Mr. Ward: We use quantitative pitch extractions to determine 
blend pulps for various paper grades. We are looking for a better 
method. It is the ether extractable portion that gives the 
trouble not the alcohol fraction. We have supplies of fairly low- 
pitch content pulps that are blended in furnishes when pitch 
troubles are most prevalent. 

Mr. Bartlett: Attached wire screens run by a Sunbeam mixer 
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in stock in a laboratory beater results in pickup of pitch which 
correlates with mill operation. The value beyond which trouble 
could be expected was found and was more helpful than extraction 
methods. 

Mr. Edmonson: This is similar to the brass plate method. 

10. How may the washing efficiency of a pulp washer be 
tested? ; 

Mr. Ward: The method is described in Tappi. Essentially, a, 
series of consistency tests are made on mat and vat stock. Chlo- 
rides and active bleach in the stock taken from these two sampling 
points are titrated with silver nitrate and sodium thiosulphate, 
respectively. Data obtained are substituted in the following 
formula: 


Titration before Titration after 
Cone. before Cone. after 
Titration before 
Cone. before 


< 100 = % Efficiency 


A sample of water discharging from the washer leg should be 
checked for fiber loss and chemical concentration; in case a 
stream pollution situation is prevalent, a series of water volume 
meter readings would complete the test. 

11. How to determine moisture content? How valid is the 
sword hygrometer method? What is the best method for testing 
yaper? 
es Whisler: We use the Hart moisture meter. We make 
essentially the same types of paper over a short range of thick- 
ness. Hight per cent is maximum on the meter with 2 to 6.5% 
range generally used. We obtain good results between 3 to 6%. 
Formerly, we checked the meters weekly but found this wasn’t 
necessary. We conditioned the paper thoroughly, determined 
the moisture on the Hart meter, and then checked by inserting 
samples in weighing bottles, drying to constant weight, etc. 
Checks of +0.2% between the method were found, regularly. 
A close check must be made on batteries, tubes, etc. The instru- 
ment must be kept clean and the battery models kept at full 
charged: the battery is important. A sample is taken at the 
machine in the form of a pad and may be carried some distance 
if the meter is ready, the protecting sheets are peeled off, the 
required number of test specimens inserted in the instrument, and 
the reading made on the dial. Between the 0.5% values read 
directly: interpolations may be made. 

Ellman R. Smith (Union Mill Paper Manufacturing Co.): It 
is necessary to have the instrument calibrated against specific 
grade and the basis weights. 

Question: How about differences across the sheet in the 
machine direction even in months old paper? Do you use a pad 
or a strip? 

Mr. Whisler: Averages obtained by inserting various thickness 
from different places across the machine may be used. Checks 
may be made very readily by this means. 

Question: Wouldn’t there be an advantage to an instrument 
having a roller on the sheet continuously which would measure 
the moisture content by measuring the static generated, or an 
attachment on a static suppressor? 

12. What methods may be used to measure dimensional 
stability? 


Group at the Nov. 17th meeting of the New England 
Section of TAPPI ; 
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Mr. Green: There is the Neenah expansimeter developed in} 
conjunction with the Paper Institute, one developed by the} 
National Bureau of Standards, and one developed by Mr. ji 
Geohegan and associates. The first two measure the total ex-j 
pansion or contraction after equilibrium is established at high or 
low relative humidity atmospheres. The newest measures the 
rate going from 50% R. H. to 80% R. H. or from 80% to 50% 
ints Jal a 

Mr. Wright: How much time is required to condition the 
heet? 
j Mr. Green: I do not know about conditioning time, but results 
are obtained in 10 minutes after the conditioning. 

Mr. Wright: There is an immersion method which shows some 
correlation with the amount of expansion difference in specified 
relative humidity changes. : 2 

13. How significant and how practical is the statistical ap- 
proach to control testing in the paper fields? 

Mr. Connor: Perhaps, the next panel will discuss this subject 
when we can devote the whole evening to it. 


| 
| 


i 


Mr. Connor thanked his panel and the audience and 
turned the meeting back to Mr. Erspamer after 10:00 p.m. 
Chairman Erspamer expressed the thanks of the section to 
Mr. Connor and the panel before adjourning the meeting. 

Enix R. Papavic 


EMPLOYMENT SERVICE 


Positrons OPEN 


P94-50. Established organization engaged in the development | 
of specialty products for the paper industry desires research | 
man with extensive organic and physical chemistry background. 
Ph.D. desirable but not essential. Give details of education, | 
experience, and salary requirements. 

P95-50. General converting foreman for southern kraft mill to 
supervise operation of sheet cutters, rewinders, bag and gum- 
ming machines. [Experience in all lines desirable but not 
necessary. Application should contain complete summary of 
experience, education, etc. Excellent location and climate. 

P96-51. Night superintendent. Fine paper mill in middle west. 
State experience. 

P97-51. Chemist, preferably under 45 with considerable ex- 
perience in the starch field, especially in use and testing of 
starches in paper sizing, corrugating, and related fields. 
Applicant will be expected to handle technical sales service 
relative to starch products. 

P98-51. Sales engineer. Immediate opening for technically 
qualified man, familiar with alkaline pulping and all pulp and 
paper mill processes, to head promotion work at home office of ~ 
leading manufacturer of industrial instruments. Occasional | 
traveling. Location New England. Graduate chemical or 
mechanical engineer preferred. Position permanent. Salary. 
Good company to work for; congenial associates. Send full 
particulars. 

P99-51. Chemical engineer for development work relating to 
manufacture of wood fiber products. Work involves process — 
design, plant and pilot plant operations. Up to five year’s ex- 
perience preferred. Location in upper midwest. Submit de- 
tails of training and experience, salary requirements and ref- | 
erences. | 


Posirions WANTED 


E101-51. Chemical engineer. 30. Family. Five years’ di- 
versified pulp and paper experience in control, engineering, and 
development in newsprint, sulphite, soda, groundwood, and 
waste paper. Presently employed. Desires position in pro- 
duction or production development. Prefer location in west 
or midwest. 

FE 102-51. Pulp mill manager. Closing of plant has made avail- 
able a manager with more than 20 years’ experience in the pro- 
duction of northern kraft pulp. 

103-51. Paper chemist. 24. Married. Recent college grad- 
uate. Some experience in leather and paperboard. Desires 
position in quality control or research. 

E104-51. Paper chemist. Specialized in pulp and paper manu- 
facture for more than 30 years. Interested in consulting or 
research position. 


MISCELLANEOUS 


M1-51. Wanted. Three roll laboratory calender stack in good 
condition. Prefer 12-in. rolls and pneumatic loading system. 
Send complete description and price. ‘ ; 


Note: Applications for employment should be sent to TAPPI 
122 Kast 42nd Street, New York 17, INGeYe: 5 1 


TAPES 
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GUIDE TO PROFESSIONAL SERVICES 


STADLER, HURTER & COMPANY 
CONSULTING ENGINEERS 
Specializing Since 1923 in 

PULP AND PAPER MILLS 


FROM FOREST TO FINISHED PRODUCTS 
A. T. HURTER, M.E.I.C. Represented in the U.S.A. by: 
Suite 609 Stadler, Hurter & Co., Inc. 
Drummond Building 76 Beaver Street, New York 5, N. Y 
Montreal, Canada Phone: Whitehall 3-3881 


AMERICAN DEFIBRATOR, INC. 


Consulting & Designing Engineers 


WALLBOARD MILLS 
CHRYSLER BUILDING e@ NEW YORK 1Y7, N. Y. 


BJORKSTEN RESEARCH LABORATORIES 
| SPONSORED INDUSTRIAL RESEARCH 


CHICAGO, ILL. 
MADISON, WIS. 


FREDERICK WIERK 
CONSULTING ENGINEER 


220 East 42nd Street New York 17, N. Y. 


13791 S. AVE. “O” 
323 W. GORHAM ST. 


Reports and Designs for Construction or Modernization of 
Pulp & Paper Mills, Steam and Hydro Power, Stream 


NEW YORK, N. Y. 50 E. 41ST ST. 


KNOWLES ASSOCIATES 
Consulting - Designing 

ENGINEERS 

Pulp and Paper Mills 


BOwling Green 9-3456 


19 RECTOR ST. NEW YORK 6, N. Y. 


CHAS. T. MAIN, INC. 
CONSULTING ENGINEERS 


f 
( Process Studies, Designs, Specifications and Engineering Supervision 
it 
f 
} 


PULP AND PAPER MILLS 


Steam Hydraulic and Electrical Engineering 
Reports, Consultation and Valuations 


80 Federal Street Boston 10, Mass, 


MYERS & ADDINGTON 
Specialists for over 30 years in 
INDUSTRIAL POWER PROBLEMS 
ELECTRIC—STEAM—SURVEYS—DESIGNS 


FOR 
PULP AND PAPER MILLS 


' 21 East 40th Street 
_ New York 16, N. Y. 


Murray Hill 
6-4630 


RODERICK O'DONOGHUE 
CONSULTING ENGINEER 
PULP MILLS—PAPER MILLS 


IMPROVED PROCESSES—DESIGNS—REPORTS 


420 Lexington Ave. New York 17, N. Y. 


J. E. SIRRINE CO. Engineers 


Greenville, S. C. 
Est. 1902 


Paper * Pulp Mills * Waste Disposal * Textile Mills ° 
Appraisals * Water Plans * Steam Utilization * Steam Power 
Plants * Hydro-Electric * Reports 
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Pollution Abatement 


Calendar of TAPPI Meetings 


NATIONAL 


Annual Meeting, Commodore Hotel, New York, N. Y., 
February 19-22, 1951. 

Second Coating Conference, Statler Hotel, Boston, Mass., 
April 18-20, 1951 

General Chairman—J. H. Heuer, St. Regis Paper Co., 
Deferiet, N. Y. 

Program Chairman—Alfred D. Bonanno, Champion- 
International Co., Lawrence, Mass. 

Sixth [Engineering Conference of the Pulp and Paper 
Industry, General Oglethorpe Hotel, Wilmington Island, 
Savannah, Ga., October 15-18, 1951 

General Chairman—George H. Pringle, Mead Corp., 
Chillicothe, Ohio 

Local Arrangements Chairman—James R. Lientz, 
Union Bag & Paper Co., Savannah, Ga. 


LOCAL SECTIONS 
OnI0 SECTION: 
February 8, 1951, Hotel Sheraton Arms, Cincinnati, Ohio. 
March 8, 1951, Manchester Hotel, Middletown, Ohio. 
April 10, 1951, Manchester Hotel, Middletown, Ohio. 
Paciric SECTION: 
February 6, 1951, Olympia, Wash. 
April 13, 1951, Longview, Wash. 
New ENGLAND SHCTION: 
January 19, 1951, Roger Smith Hotel, Holyoke, Mass. 
Lake HWrRip Pare RMAKERS AND CONVERTERS: 
January 19, 1951, Hickory Grill, Cleveland, Ohio. 
February 16, 1951, Hickory Grill, Cleveland, Ohio. 
DELAWARE VALLEY SECTION: 
January 25, 1951, Ingineers Club, Philadelphia, Pa. 
March 22, 1951, Engineers Club, Philadelphia, Pa. 
April 26, 1951, Engineers Club, Philadelphia, Par 
CHICAGO SECTION: 
January 15, 1951, Chicago Bar Association, Chicago, II]. 
KALAMAZOO VALLEY SECTION: 
January 18, 1951, Park American ,Hotel, Kalamazoo, 
Mich. 
METROPOLITAN GROUP, EMPIRE STATE SECTION: 
March 6, 1951, Fraunces Tavern, New York, N. Y. 
April 3, 1951, Fraunces Tavern, New York, N. Y. 
NortHerN Group, EMPIRE SrarE SECTION: 
February 8, 1951, Woodruff Hotel, Watertown, N. Y. 
March 8, 1951, Woodruff Hotel, Watertown, N. Ne 
April 12, 1951, ’ Woodruff Hotel, Watertown, N. Y. 
May 10, 1951, ” Woodruff Hotel, Watertown, N. Y. 
EASTERN Grou p, EMPIRE STATE SECTION: 
January 18, 1951, Milfranks Restaurant, South Glens 
Falls, N. 
February ie 1951, Milfranks Restaurant, South Glens 
Falls, N. ve 
LAKE Srares SECTION: 
March 13, 1951, Stevens Point, Wis. 


The Test of a 
Good Finish 


Five hundred fresh, white sheets of watermarked, 
bonded typing paper are ready to go to work. 
Every sheet is a specimen of fine finishing—high 
quality calendering. The smooth, uniform finish re- 
flects the craftsmanship of the paper maker. 


Leading mills know the importance of calendering 
and use Butterworth Calender Roll in their stacks. 
They have found from experience that Butterworth 
Rolls produce smooth, top quality finishes at low 
Operational costs. 


If your present calendering is not up to today’s 
modern stack speeds, or if “down time” is hurting 
tight production schedules, then make this important 
test. Put a Butterworth Calender Roll in the stack. 
Check the quality of the finish. Time it. See how many 
extra hours of production you get with a Butterworth 
Roll. Find out why so many mills have standardized 
on Butterworth Rolls. 


Butterworth makes calender rolls for every type of 
calendering. Made to your exact specifications. We 
can also refill your present rolls. 


For full information, write or call H. W. Butterworth & Sons 
were Bethayres, Penna.—40 Fountain Street, Providence, 
1211 Johnston Building, Charlotte, INGE Ge 


buttemowth 


CALENDER ROLLS 
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measure for measure..:: 


... Niagara packs quality. This quality is the result of long experience, 
persistent research, superior raw materials 


and careful control of every phase of processing. 

EBG* Liquid Chlorine 
NIALK* Caustic Potash 
NIALK Carbonate of Potash 
NIALK Paradichlorobenzene 
NIALK Caustic Soda 


NIALK TRICHLORethylene 
NIAGATHAL* : 60 East 42nd Street, New York 17, New York 
(Tetrachloro Phthalic Anhydride) ' 


*Trade-mark * 


NIAGARA ALKALI COMPANY 


paper sculpture by gorecka-egan 


with our Curlator 
we actually transform 
CURLATION glorified screenings into 
will upgrade quality pulp! 
pulp 


Save Pulpwood 
Save Coal 
Save Sulphur 


Save Limestone 


C U R LATION Before the advent of Curlation there were three grades of 
of Me ] Sulphite pulps: No. 1 sulphite, No. 2 sulphite and fine screenings. Now 
* 


with Curlation there is only one grade—No. 1 sulphite. Curla- 
© tion has converted No. 2 sulphite and fine screen rejects into 
Pulp will 7 : ; 
No. 1 sulphite pulp. 


Increase Cleanliness Thus the pulp has been upgraded with an increased sales 
value. Also the yield of No. 1 sulphite has been increased. In 


Increase Porosity 


addition savings are being made in coal, limestone and sulphur. 
Increase Softness ~ ; 
In these days of rising costs and material scarcity the | 
Increase Stretch : ; ieee 
inclusion of a Curlator in your production line is of topmost 


Increase Tear 


importance in mill operation. 


WRITE today for more detailed in- 
formation on what a Curlator can do 


for you. 


CURLATOR: 


OCMESTER 10, NEW Yop, 


5, 
o BLOSSOM ROAD - 


IRLATOR 


*T.M. Reg.— Curlator Corporation, Rochester, N. Y. 


